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The contents described herein are correct as of June 1992. 
The contents described herein are subject to change without notice. For updates of the 
latest information, please contact and confirm with ROHM CO., LTD. 
Application circuit diagrams and circuit constants contained herein are shown as examples 
of standard use and operation. Please pay careful attention to the peripheral conditions 
when designing circuits and deciding upon circuit constants in the set. 
Any and ali data, including, but not limited to application circuit diagrams and information, 
descrived herein are intended only as illustrations of such devices and not as the specifica- 
tions for such devices. ROHM CO., LTD. disclaims any warranty that any use of such devices 
shall be free from infringement of any third party's inteiieciuai property rights or other pro- 
prietary rights, and further, assumes no liability of whatsoever nature in the event of any such 
infringement, or arising from or connected with or related to the use of such devices. 
Upon the sale of any such devices, other than for the buyer’s right to use such devices itself, 
resell or otherwise dispose of the same, implied right or license to practice or commercially 
exploit any intellectual property rights or other proprietary rights owned or controlled by 
ROHM CoO., LTD., is granted to any such buyer. 

@ The products described herein utilize silicon as the main material. 

@ The products described herein are not designed to be X-ray proof. 
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@ Highly Versatile Standard ICs 


Since ROHM began developing ICs in 1970, the com- 
pany has continuously strived to keep ahead in the field 
of linear ICs, seeking ways to produce devices which 
excel in performance and quality. 

Although the line of ROHM standard ICs is based ona 
large number of types intended for use in audio and 
video applications, it includes among its more than 400 
types, devices for use in data processing equipment and 
those intended for use as drivers, thus expanding the 
range of ROHM customers to industrial users as well as 
consumer electronics manufacturers. And this line of 
standard products continues to be added to in an effort to 
cover the most often required features and functions. In 
ROHM'’s efforts to provide the most useful selection of 
standard devices, the following major goals. 

1) Improved end product marketability 

2) Reduced cost 

3) Enhanced performance 

4) Improved reliability 

The successful achievement of these goals has won for 
ROHM the position of a leader in the IC industry. 


@ Ever-Advancing IC Technology 


The use of IC devices has spread from their original uses 
in electronic equipment to include applications in vir- 
tually every industry, bringing to these widely varying ap- 
plications a spark of innovation and advanced technology 
that touches every facet of our modern day life. And IC 
technology continues to be pursued in an accelerated 
quest for higher levels of integration — a quest that has 
brought us into the age of the LSI and VLSI device. 

In addition to the functional enhancement and cost re- 
duction to be expected when circuits previously imple- 
mented with discrete components are fabricated using 
ICs, an added benefit is a greatly reduced equipment 
parts count and the resulting inherently high reliability of 
IC-implemented circuits. The use of microcomputer de- 
vices not only significantly enhances ability of electronic 
equipment to process data and perform control functions, 
but offers the long-awaited link between machines and 
electronics, thus opening up a new field for future explo- 
ration and development. 

When today’ s engineer sets about to implement an idea 
for a product, he naturally seeks to transform his ideas 
into a viable product in as cost-effective a manner as 
possible, striving for a low cost per function. The most 
effective means of achieving this goal is the use of ICs 
and it is natural for the engineer to strike upon this 
method first in the new product gestation period. Very 
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often, however, the innovative engineer will find that what 
he requires for his innovated product is an IC with func- 
tions not found in standardly available devices. 

The answer to this type of dilemma is available from 
ROHNM in the form of highly versatile standard ICs in com- 
bination, when required, with custom ROHM-developed 
ICs developed and produced to meet severe product 
development schedules and incorporating just the func- 
tions and capabilities the creative designer demands for 
his new product. ROHM has placed emphasis on the 


creation. of a development team capable of producing 


such special devices and the qualifications of the ROHM 
team can be judged from the long list of custom ICs 
(more even than ROHM standard ICs) that have been 
developed and produced for ROHM customers around 
the world. | 


@ ROHM Custom !Cs 


Traditionally, IC manufacturers and finished product 
manufacturers worked independently to develop new 
devices and products without any form of cooperative 
effort. This type of closed development effort often re- 
sulted in a mismatch of device function and end product 
requirements. This problem is particularly prevalent 
when a finished product manufacturer is using custom 
ICs for the first time. The ROHM answer to this problem | 
was the establishment of a unique custom IC develop- 
ment system, the aim of which is to bring the custom IC 
development process closer to as many equipment man- 
ufacturers as possible. The result is a system which 
allows many users who would have previously found cus- 
tom IC development beyond their resources to avail 
themselves of the many advantages offered by specially 
designed devices. This system has been able to produce 
custom !Cs for a large number of applications, including 
not only consumer products but communications, indus- 
trial, and optical equipment as well. Because of the na- 
ture of custom ICs as devices designed specifically to 
meet individual customer specifications, the confidenti- 
ality of the customers must be protected. This must ex- 
tend to cover device specifications and performance as 
well as, of course, customer names. What we have done 
by way of presentation of the ROHM track record of cus- 
tom IC development is to list some typical fields in which 


-_ ROHM custom ICs have been used and to present some 


specific applications in block diagram form (listed on the 
following pages). An examination of this data will quickly 
reveal the ROHM custom !C development capability. 

If your new product could benefit from originality, com- 
pactness, lightness and added value, and you require a 
system which will protect the confidentiality of your de- 
velopment plans at every stage, look to ROHM for the 
custom IC solution to your new product design problems. 
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@ The ROHM Custom IC Development System 


The ROHM custom IC development system was estab- 
lished to enable the heretofore difficult development of 
fully custom linear and digital/linear hybrid as a joint 
effort between the IC manufacturer and equipment man- 
ufacturer. The system is designed to ensure close coop- 
eration with the customer during every stage of develop- 
ment from IC planning through to the mass production 
phase. The goal of this cooperative effort is to ensure that 
the finally produced IC meets customer expectations 
with regard to performance while costs are minimized for 
even small quantities. Sufficient flexibility has been de- 
signed into the development system to allow ROHM to 
accommodate individual customer differences in custom 
IC development experience and development goals. 
(1) Close ROHM-Customer Cooperation 

To ensure the timely development of IC meeting cus- 
tomer specifications, ROHM enters into a close coopera- 
tive effort with the end user of a custom IC. Information 
exchange is the keyword in this relationship, the sales 
engineer and the IC development engineer teaming up 
to discuss development problems with the customer en- 
gineer most closely related to the custom IC problem. 
This strict adherence to cooperative action results invari- 
ably in ICs which stand out for their high performance. 
Of course, the information and know-how with regard to 
customer product planning gained during the develop- 
ment process is never released to third parties. 

(2) Custom Packages for Custom ICs 

In addition to dual and single in-line packages, ROHM 
custom ICs have already been produced standardly in 


flat packages and Zig-zag pin arrangements and in 
Small Outline packages which allow mounting devices 
as chip components. This is a natural extension of the 
true definition of the word “custom,” since to be really 
custom, packaging as well as device function and per- 
formance must be made to accommodate special cus- 
tomer requirements. This is the type of flexibility that 
ROHM built into its custom IC development system to 
ensure that ROHM custom ICs meet the challenges 
presented by today’s innovative equipment designers. 
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ROHM ICs can be developed as fully custom or semi- 

custom devices. 

ROHM fully custom ICs, of cource, are characterized by 

the following features. 

@ Device specifications are set to match precisely a 
particular customer requirement and are imple- 
mented using a unique set of masks. 

In contrast to fully custom ICs requiring an entire 
series of masks, semi-custom ICs enable the produc- 
tion of several types of devices from a single mask 


-@ While the ROHM custom IC development system can 
accommodate both fully custom and semi-custom de- 
vices, these devices. should be selected using the 
following considerations. 

. Necessity for protecting the circuit design. 

. Plans for mass production. 

. Allowable development costs. 

. Allowable development time. 

. Possibility of defraying development costs over the 
mass production. 


Oh wh — 


6. Ability to concentrate the mass production run in a . 


short period of time. 

The ROHM custom IC development system is designed 
to consider all these points, following the development 
program with close customer contact at every stage. 
The following flowcharts describe in simplified form, the 
interaction between the customer and ROHM and clearly 
show the designed-in flexibility of the ROHM develop- 
ment system. | 
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Quality First—the underlying corporate goal of ROHM 
throughout the years in producing |Cs. It has guided us in 
consistently being able to mass produce high-quality ICs 


~ for both our domestic and international customers. Re- 


cent years have seen the use of semiconductors spread 
into virtually every field imaginable, playing a major func- 
tional role in a myriad of products. This increased usage 
has brought about a natural demand for devices of both 
high performance and high reliability. 

Since the failure rate for semiconductor devices is basi- 
cally determined by the initial failure rate and the wear- 
out failure rate, lowering these failure rate levels is an 
effective method of increasing overall device reliability. 
Many initial failures are characterized as being caused in 
the production process, and tend to stabilize as time 
elapses. Waiting for until these initial failure-prone de- 
vices are in customer hands before they stabilize, how- 
ever,would result in a fatal number of justified customer 
complaints of poor reliability. For this reason, various 
types of debugging are performed to discover these fail- 
ures before products are shipped, and thus lower the 
failure rate of the devices at the customer location. 
Random failures, on the other hand, are an inherent func- 
tion of product design-in quality and can be tolerated if 
sufficient margin is allowed. This manifests itself in the 
necessity to derate and to provide redundancy in design 
of products to reduce the effect of random failures on 
equipment failure rates. 

The ROHM program of quality assurance is designed, 
then, to stand in the place of the user desiring high- 
reliability devices and allow the design process to pro- 
vide the required reliability. 


@ ROHM Quality Assurance Activities 

(1) Design 

While all design efforts are guided basically by the 
required design standards and goals, the ROHM de- 
sign philosophy has been enhanced by careful moni- 
toring by QC and QA departments in an effort to pro- 
vide a complete evaluation products, thus allowing 
only those products destined to be high in reliability to 
be developed. Products not deemed viable from a 
reliability or quality standpoint or those that failed in 
the prototype stage are partially or fully redesigned to 
meet ROHM’s strict standards. 

Prototypes are evaluated for characteristics and reli- 
ability to determine the required quality and produc- 
tion capabilities. 

Manufacturing 

All of ROHM’s manufacturing activities are guided by 
carefully developed procedures—procedures de- 
signed to ensure that designed-in product reliability 
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is preserved in the manufacturing of products of sta- 
ble, high quality. | | 
To ensure stable quality, a strict system of quality 
control and assurance has been instituted in addition 
to careful control over manufacturing facilities. These — 
strict controls team up with carefully controlled tem- 
perature and humidity in an ultra-clean manufacturing 
environment, providing ample demonstration of the 
long-term ROHM commitment to reliability. 

This commitment manifests itself in the clean-rooms 
ROHM uses for the manufacturing process and in the 
dust-free suits ROHM manufacturing employees 
wear—all precautions ROHM takes to minimize the 
chance that accidents in the manufacturing process 
will effect quality of finished devices. 

Inspection 

With recent demands for devices with failure rates as 
low as several ppm, in addition to the obvious need 
for testing of all devices, devices must now be de- 
bugged and screened in-house using voltage, cur- 


"rent, and temperature changes to detect instabilities 


(4 


~— 


(5) 


30 | Roem 


in devices before they leave ROHM. This debugging 
process not only prevents devices doomed to failure 
from reaching customers, but provides an important 
contribution to efforts aimed at improving inherent ré- 
liability. 

Quality Assurance 

The quality assurance teams at ROHM are charged 
with the responsibility of performing reliability testing 
on prototype and trial mass-production devices to ev- 
aluate whether or not they satisfy the applicable qual- 
ity requirements, in addition to their other responsibil- 
ity of evaluating both circuit designs and the capabil- 
ity of the ROHM manufacturing processes. 

In addition, the quality assurance program at ROHM 
periodically performs samplings from the entire 
range of products to evaluate reliability and gain a 
grasp of the true capabilities of the ROHM manufac- 
turing facilities. These addition functions are a signifi- 
cant aid in maintaining and improving ROHM reliabil- 
ity and quality. 

Information—the Key to Overaii Quaiity ana 
Reliability Control 

At ROHM, control of the processes affecting quality 
and reliability is implemented on the basis of data 
collected on with regard to the many processes in- 
volved. This form of statistical control is designed to 
allow tracking of the entire history of a product by 
keying off the lot number of a particular device. 
Should some trouble occur, lot tracking can be used 
to pinpoint the cause and provide the necessary infor- 
mation for quick corrective and preventative action. 
As this system is setup to enable both feedback from 
investigation results and customer input to affect the 
quality determining processes, we warmly welcome 
customer suggestions in our continuous quest for im- 
proved quality and reliability. | 
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/ \ntegrated Circuit Quality Assurance Program and omens Criterion Standards 


Test item . Test conditions . Test method Criterion 


ALEBSTSE VIS MAST ERUEMPRUBA ICA TS TE MIL—STD—883 {t4$ BC HED 
Outer appearance and | Outer dimensions and markings must meet specifica- Method 2009 RAS AIC KS 
dimensions VIS tions. | ; Published specifications 


(limited sampling is 
performed.) 


mite VIB tRENASRH 10 ~55Hz MIL—STD—202 #1 Wilt 213 < 
Vibration Sire ~ 1.5mm Method 201A Based on Table 1 or 2 

#5 | BSF] 1 5} 

X, Y, ZehA tals 2 hfe], Gat 6 bFlal 

Vibration frequency=10 ~ 55Hz 

Peak—to— peak amplitude 1.5mm 

Sweep time=1min 

2 hours each in X, Y, and Z directions for a total of 6 


hours 
& RatS® FALL ScIMPS DA CHOAMEC IO BASF AHS | #1 Wit 2(cHI< 
Fall test The device is dropped from a height of 1 meter onto a _ | Based on Table 1 or 2 
maple board 10 times. . 
NY FREE ES 260°C +5 CONY FHA 10+ 1 HU — FARO ZA by/V | MIL—STD—202 #1 Mid 2(cBdD< 
Resistance ; EC@MATS. TAWI7ybNyYT-—ViCDUTlt, 260+ | Method 210 Based on Table 1 or 2 
to soldering heat SCOMNY SHANIO“ 1 Hie, Wat ZH HHIT EB ES 
BATS 


Immersion up to the stopper for 101s in a solder bath 
at a temperature of 260+ 5 TC. 


INV Att sett SOLDA | 235+ 5 CO/\Y HMAC 341M BARTS. \> MitHH | MIL—STD—202 95%. EV > FIC MANS 


Solderability INVER, DIyVIRZTMOVLU AGI —-NSRER Conforms to & 
Immersion for 31s into a solder bath at a temperature Method 208 95% or greater solder 
of 235+ 5 C. Eutectic solder is used and a 7% rosin coverage 
methanol solution is used as the flux. . 
Wao HHT 5 BEND Factkablc C 2 EH MIL—STD—202 #1 Mid 2(cHdI< 
Terminal strength The bending test illustrated A a Method 211 Based on Table 1 or 2 
is performed 2 times. oe Condition B 
fiat MR AURLEB (Sd ett FIO 1 7 ILE he MIL—STD—883 #1 Nit 21cKS< 
Moisture resistance 10 cycles are performed without pre—processing. Method 1004 Based on Table 1 or 2 
mis + 4 7 JL TCY = rim Fe BF fea] & HATED Fea Ba (305)/105)/305)) C1004 4 ZIL | MIL—STD—883 #1 Nld 21CBI< 
Temperature cycling. = he Method 1010 Based on Table 1 or 2 
100 cycles at each temperature in the prescribed Condition B 
| intervals (3O0min/10min/30min) 
eS HS Sim BEB RA & HREOC Fale (55) /109D/55)) C1SH4 1 7 IVE | MIL—STD—883 #1 Mid 2 (CHO < 


Method 1011 . Based on Table 1 or 2 
Condition B 


Tite | 
15 cycles at each liquid temperature in the 
prescribed intervals (5min/10s/5min) 


Ta=125+ 3°Clc 7 1000 BFA 
1000 hours storage at Ta=125+ 3C 


Thermal shock 


—— ie 


Siumilie ST (125) 
High—temperature 
storage 


ayFAG LL (BAS) 
Steady state life 


MIL—STD—883 #H1 Wit 2(cCHID< 
Method 1008 Based on Table 1 or 2 
Condition B | 


MIL—STD—883 #1 Wit 2(cHd< 
Method 1005 Based on Table 1 or 2 


Ta=25 +5 Clo (BiB (7) 1 OOORF A 
Continuous powered operation at Ta=25+ 5 C 


+ 


Ta=65+ 3°, RH=90~95%E A Blo T 1 OOORSEAALS 
1 000 hours storage at Ta=65+ 3 ‘C,RH=90~95% 


SSM MST 
High—temperature, 
high—humidity 

storage 
Tey vrs Dyh PCT 
Pressure cooker test 


#1 Wis 2IcCHI< 
Based on Table 1 or 2 


Ta=119+ 2°C, 2M FIC T1008 AE 
100 hours storage at 2atm with Ta=119-+ 2°C 


#1 Mit 2(CHIdI< 
Based on Table 1 or 2 
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Table 1 Linear IC Failure Criterion Standards 


Failure criterion 


Test item 


Voltage gain 


Rated output W 
Supply current A 
Electrical ! aaa IER a 
istics voltage 


Total harmonic 
distortion 


Input resistance L x08 | UX1.2 i Q 


Appearance Limited sampling 


Appearance 


Marki 
and others wha 


Limited sampling 


Lead corrosion Limited sampling 


Note U: Initial rating upper limit 
L : Initial rating lower limit 


Table 2 Digital IC Failure Criterion Standards 


Failure criterion 


Test item Lower Upper Unit 
limit limit 
Output voltage | LXx09 UX1.1 V 
Output leakage 
Electrical eurrent UX10 A 
character- |+}-—— — — 
istics Inpu current = UX1.1 A 
Output currento Uxd4 A 
voltage 
Appearance Limited sampling 
Appearance sk . 
ted samplin 
Ba atirers Marking Limited sampling 


Lead corrosion Limited sampling 


Note U: Initial rating upper limit 
L : Initial rating lower limit 
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© RATKBOVEH 
HSS EL ORAEOIRT, SHIRE BRILL, Aas, feat 
EAPEETSZEMICILUPESBSICHUT SELBY) 
CHBAEBWACMAGUEDICT SEWER HW ET. 
(1) RSE (Voc Max.) 
COBBLE Caenid, SMM LT bel SWE 
tho 
(2) FB 7 (loc Max.) 
COBRELK CH nid, RMAC bls HVE 
ttA« 
(3)RAWBED (Pa Max.) 
IC & SURED OSES E MICS, ICOT) Max. (FREES ab 
SARE) LAF CEES PH SWEMSVET. 
PgMax. (t, SEs RE Si A (Ta) CM PARROAZIA, AES 
KS TUAWARHFCEMPCEZETF. 
Py=P—Po 
= Po 
Pgt Po 
P..-- iid 5 ORS 
Po: ICP 5 BiglctHtiad SHNSA 


N (3)3)= v9 


= HE BR AHA A AE 
a With an infinite heatsink 
Z| SANA A 
= With a heatsink 
4 
Qo. 
” 
WY) 
a) 
oc 
lJ 
2 FFARR ZS 
aL Without a heatsiy 
@) 25 50 75 100 125 


AMBIENT TEMPERATURE. : Ta (°C) Tj ( 


Fig.1 


Po, N&##BUTPaMax.tKOty FELTHKS 
nS SSH (Ta Max) & Pa Max. DOES MBE 
PT] Max.& eA HUE > PRR Eb OMIMRO HE 
& Fig. 1 PSRDTSK ES. 74 | 

# f- PERRIS PART A GPO EREPICIRAT ST 
LPEWETOC, MAMOKE SPB E HT CH 


@ The Necessity for Maximum Ratings 


Maximum ratings are those values established which, if 
exceeded even momentarily, may result in functional de- 
terioration, thermal damage and operational limitations in 
addition to shortened life and limited reliability. 
(1) Maximum Supply Voltage (Vcc) 
As long as the supply voltage is kept below this level, 
continuous application of the supply voltage is pos- 
sible without problems. | 
(2) Maximum Supply Current (loc) 
As long as the supply current is kept below this level, 
continuous operation at this current is possible with- 
out problems. 
(3) Maximum Power Dissipation (Pg) 
To prevent thermal destruction of an IC, it is neces- 
_ sary to maintain the junction temperature, T;, below 
the rated maximum. The maximum power dissipation 
may be expressed in many forms as a function of 
ambient temperature, Ta, heatsink shape and heat- 
sink size. 
Py = P-—P, 
Eo Pa Po 
n (efficiency) = P ~ P+P, 
P: Power from the device power supply 
P,: Power supplied by the IC to the load 


The surface area of a heatsink with the thermal resis- 
tance such that the junction temperature, Tj, does not 
exceed the allowed maximum may be determined from 
Fig. 1 using the ambient temperature value and the pow- 
er dissipation required by the equipment within the de- 
vice is to be used. A heatsink with sufficient margin 
should be used to accommodate even those sets of 
operating conditions not foressen at the time of equip- 
ment design. 
When the Py-Ta curves of Fig. 1 are available, they 
should be used for design rather than the maximum value 
of P, alone. It should be noted, however, that these 
curves merely indicate what region the device may be 
operated without destruction or damage. They do not 
offer a guarantee of IC functioning. This includes such 
characteristics as voltage gain, distortion, and amplitude 
detection. When an IC is operated at its maximum value 
of power dissipation at Ta, it is normal for the IC pellet 
temperature to reach the maximum rated storage tem- 
perature (Tstg). Under continuous operation at the maxi- 
mum junction temperature, for most device types, the 
failure rate drops approximately 1% every 1000 hours. 
(4) Operating Temperature Range (Topr) 

While even for operation within this range at Ta= 25°C 

electrical characteristics cannot be quaranteed, | 

basic circuit function is guarangeed. If some ques- 
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Pg-TaphaeFig.1 Dace Ah TU SMBAIE, 
Pa MaxfB t ') $ Pa-Taghte @ BFL OC EAU, 
Pa-T aph ie it ICO JERR IR (REE CH +) GER HRRED (Rat & 
MEOODCIHWVW ECA, FEHS6, BEANE, ERS 
& OREN It IB COS < ECHICDRRULG 
LYEUDREEE TSOEOCF. IC&Talc T Pa Max. & Fl 
DIL ESS, ICON y bE ld BiTstg Maxlc aS 
ADICHD TET. 
Tj Max. DARKE CoB MES HLS, KEORBICE 
UC Aches 3s (4 1 OOORF FAIS EH IMLLEICGW ET, 

(4) 8) {Ei FS £6 FA (Topr) 


CORI Clk Ta=25C COR BRASH lS RAE C AE. 


thd, —iSORPRBAEREELET. OEBERANT 
D BIB ERE OAR EEO FEREIC OU THREAD SWELL 
5, S4etehth4, SERATIBYICATb 0 (CMR < KA 
UY, 

(5127738 EE #6] (Tstg) 

= OBE HAIN CIC ERE L TU S BR) FE PERERE ED 
BLS WEA, UPLIOMHACH > TbAMTE 
ERALISICO HPERBED BILICO EDU EFTOT, HIE 
FBLTCE SAL, 
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tions arise as to circuit functioning within this range, 
ROHM would appreciate a consultation before you 
design-in a particular device. 

Storage Temperature Range (Tstg) 

Storage of the IC within this temperature range will 
not result in deterioration of IC performance and func- 
tioning. However, even within this range, care should 
be taken with regard to sudden changes in tempera- 
ture, as this type of stress can lead to deterioration of 
IC performance. 
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(1) ICRA ERE OB EE & OBULO tw, GENS E 
ICI St LU EABAICRRB UTM ES, PEK ESR 
NRE PW CE SU 

wh RE +s 75% 

ime *-O~+30°C 

(2) |ICRBAS, BEMEBVICCUSDICLT CES 
are 

(3) ICR ESRF IC, AK MIS BHAA Cig 5 S GUE DCE 
BULTSESU. Ek, BBEAAZPCERODEVIKEC 
REULTCE SLY 

(4) EMRE IC IdBBM YT -—AMIP IVI AVULACACE 
EDHREAWTK ES, BBLOT UBB LH CT < 
TEAL, 


(5) WARS IC lt, PCHAR (VOY hAOSD) lB 


ANEW, AL FU UEBOF vy -—VEDTMBECHSOES 
JISCUTCE SL, 

(6) BMAF ICS, BON < MMH? OF eICL FAS 
LYE CE Sb, 


@ MTT BOF 

(IC ko Tls, BRB L, PmrOHSREYS |) 
ETP, CNHEFUY bBRECHHACELUEATSC 
CSR OS ES, RAC ULCER ULES, Bir 
CHrCOEREREECDKITWVEEVL SAMSON ETF. 
eT orgbbon nae cannon pipers: 
LUKE SU MAT 1 Uk EDIBRAICOWS), 7 
a a es 
Ket Oe OREM ORL eB CAB E LTS KAU. Sih 
FRO Sr +) GHP RA DS ARICA e OTK EAU, HY BAYT 
AE PIOE DIES, AAD 5S 3mmbL ELBE Ke (APRe HIT 
SKDICL VBL EMITE WES EAL, GH, DIP(F 
aPV Mf VITVNyF-Y) NSH FMLeLEWECE 
ALY, 

(3) 74 LOU, BWRUNY 5-YORW, MLeF 
7 CSM MBA LEH, ARLAP DD), WORE 
RACHWET. 

(4) MEAD 4 ViIdICKL y KOGND, CMBMlcae75 TU 
StH, MAI 1 - lS RROGND, (CKtTHA, HPL 
CCH, 
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= / Precautions for Use 


@ Storing and Transporting ICs 


(1) To prevent lead oxidation when ICs are stored, stor- 
age should be done as close to room temperature as 
possible, and in a dry location. At the minimum, the 
following conditions should be satisfied. 

Humidity : 75% or less 
Temperature : 0~30°C 

(2) The ICs should be stored in containers that are not 

easily subjected to the effects of static electricity. 

Care should be taken when storing ICs that they are 

not subjected to water or conductive liquids. In addi- 

tion, the storage location should be free of dust and 
harmful gases. | 

(4) When transporting ICs, they should be placed in a 
conductive case or wrapped in aluminum foil. Avoid 
containers which could pick up static charges. 

(5) When transporting ICs already mounted onto PC 
boards, place an insulating layer of material between 
PC boards and be sure to discharge capacitors on the 
boards. 

(6) When transporting ICs, they should not be subjected 
to mechanical vibration or shock. 
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@ Mounting ICs 


(1) While the equivalent circuits of some ICs indicate 
that some pins have been left open or internally un- 
connected, the user should avoid using such leads 
as PC board wiring tie-points. Even if the pin is not 
internally used, such use as a tie-point can result in 
trouble such as oscillations. 

(2) When bending the leads of ICs, the following pre- 
cautions should be observed. 

1) For power amplifier type ICs with heatsinks, 
when the fin is to be bent, the mold side of the fin 
should be held to prevent disturbance of the 
lead-package sealing. 

2) The same precaution applies to bending the 
leads of an IC. 

3) When bending to a 90° angle is done, the bend 
point should be made at least 3mm from the body 
of the IC, and care should be taken not to bend 
the lead more than 90° 

4) Leads of DIP packages should not be formed or 

bent. | 

(3) Cutting or forming the fin and forming or otherwise 

processing the package will result in an increase in 

thermal resistance, the application of stress and 
could possibly cause device failure. 

(4) Because the heat radiating fin is at the same poten- 
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(5) EAT 4 VU ORT hI TZ Id, 4~ 8kg cm RCT. 
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NOBSls, AAEM St SEH, H-icoY UA 
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HAWEDICUTC ESL, 
(9) VU Set lt lt CX SE It BRS CIT 2 TK EAL 
260°C C(t 10PDLL FE, 360°C Cid SHMLIE CTD TK KES 
UL, ICOM FT LOMA SOMRIOCEBLTC LE Sb, 
IN AEST OBES SARTRE 1 ~1.5 m mBEEL EE AKHE CTT 3 
COTO 
(10) DF v7 ARE ORR? TILAUED OO eA 
St, V—-FROYRBBULEWBMICBREtSG2occpr 
HBWETF, 
(WW) /\> SAF ICACIOOVE  —7 LTU GU DRESS LT 
POoPALTCE SL, ACU —7 ldRFlC Hb) 120Vp_phE 
EM TOS LEPHUEF, CDEIKIN FAT EER 
LTICDANAELHEIAFHPEMT SC, ICHPHR 
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tial as, the IC pellet ground, the heat radiating fin 
should either be connected to ground or left open. 
When using an IC with the fin left open, if a voltage is 
applied to the fin, the IC will be destroyed. 

(5) The tightening torque for heatsink fins should ideally 
be in the range 4~8kg cm. 

(6) When mounting heatsink fins and silicone grease is 

used, to reduce contact resistance, the grease 
should be applied evenly. 
Depending upon the content of the silicone grease 
used, the device may absorb some of the oil and this 
could result in a lowering of reliability. Care is thus 
required in the selection of such greases. 

(7) When mounting ICs onto PC boards, extreme care 
should be taken to avoid mounting the device in the 
wrong attitude on the board. 

For SIP (single in-line package) devices, with the 
markings towards you and normally readable, pintis 
to the left. For DIP (dual in-line package) devices, 
with the marking facing upwards and normally read- 
able, pin 1 is to the lower left corner of the device. 

If a device is mounted incorrectly and power is ap- 
plied, the device may be destroyed. Extreme care is 
therefore required to avoid such accidental device 
destruction. 

(8) When mounting !Cs to PC boards, match the IC lead 
pitch to the pitch of the mounting holes to avoid sub- 
jecting the device leads to excessive stress. 

(9) Soldering should be performed in as short a period 

of time as possible. It should be completed within 10 

seconds at 260°C and within 3 seconds at 360°C. 

This caution applies to the desoldering of ICs as 

well. 

Soldering should be done at from 1 to 1.5mm from 

the body of the IC. 

When strongly acidic or alkaline flux is used, corro- 

sion of leads and resulting deteiioration of charac- 

teristics Gan occur. 

(11) Before using a soldering iron, verify that it is not 

subjected to leakage from the AC power line. Such 
leakage can sometimes reach a level of 120Vp-p. 
Such a leakage-prone soldering iron can destroy an 
IC when it comes in contact with the IC leads. A 
solution to this problem is to ground the soldering 
iron tip before use. 
Also, the direction insertion of the line plug of the 
iron may be changed to eliminate this leakage prob- 
lem. In such cases, experiment to see which direc- 
tion produces the least leakage before using a par- 
ticular iron. 

(12) Grounds should be provided as well to prevent the 
destruction of ICs by leakage from human bodies, 
work benches, measurement instruments, or con- 
veyor belts. To ground the body of a worker, the 
scheme shown below is required, with the wrist or 
other part of the worker being connected to ground 
through a 1 megohm resistance. 
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Note that, for such an arrangement, the resistance 
should be connected close to the worker to prevent 
shocks. | 

For the same reasons, conveyor belts and linking 
sections of work benches should be connected to 
ground. When several benches are linked together, 


it sometimes happens that the benches are not 
electrically shorted to one another. Care should be 
taken to link all the benches together and short all of 
them to ground. 
(13) When static electricity is a problem, care should be 
taken to properly control the room humidity. This is 
partically true in the winter when static electricity is 
most troublesome. 
Care should be taken with device leads and with 
assembly sequencing to avoid applying static 
charges to IC leads. PC board pins should be 
shorted together to keep them at the same potential 
to avoid this kind of trouble. 
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@ Measurement and Inspection Precautions 


(1) If power is applied to an IC whose leads are shorted 
with solder bridges, the IC may be destroyed. Thus, 
before applying power, a thorough check of the sol- 
dering of the board is required. 
When the power switch of power supplies or of mea- 
surement instruments is turned on and off, sudden un- 
expected surge voltages are generated which can 
destroy ICs. Grounding should be used to prevent the 
generation of such surges. 
‘When making measurements and jagpeetions of ICs, 
turn the power supply on only after the IC or board has 
reached the required voltage. 
lf the IC or board is pulled out with the power supply 
still applied, the IC may be subjected to excessive, 
destructive currents caused by the differences in the 
sequencing of the removal of IC pins or measurement 
instrument connections. 
(4) Since excessive current flow is a common cause of IC 
destruction, the power supply used with ICs should 
be provided with a current-limiting circuit. 
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In addition to the above precautions, if questions arise 
as to the safe handling and use of ICs, contact your 
ROHM representative. Also, contact us prior to using 
a device under a set of special conditions. 
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@ IC Thermal Design 


IC characteristics are greatly affected by operating tem- 
perature. If the maximum junction temperature is ex- 
ceeded, the device performance will deteriorate and 
may be destroyed. It is necessary to consider tempera- 
ture in the design of an IC from both the standpoint of 
preventing instantaneous destruction and that of assuring 
long-term high reliability. Care should be taken with re- 
gard to the following points. The absolute maximum rat- 
ings for each IC type indicate the maximum junction tem- 
perature and the operating temperature range. These 
values should be used in applying the P,-Ta characteris- 
tic (thermal derating) curves. 

Since ICs are designed with adequate consideration 
given to inherent thermal balance, in many cases, 
although no problem exists with actual circuit operation, 
even though overly adequate heatsinking is provided in 
an effort to assure the inherent performance characteris- 
tics of the IC, under actual operating conditions such 
margins do not exist. For example, regardless of how 
large a heatsink is provided, adequate cooling will not be 
achieved if it is not tightened down sufficiently. Also, if 
the surrounding ventilation is insufficient, the IC will con- 
tinue to rise in temperature, this point as well being one 
deserving of the attention of the circuit designer. 
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High-density packaging is strongly requested for elec- 
tronic parts as the electronic equipment and devices are 
made to smaller, thinner and lighter constructions. 

Our company has been making efforts to develop smaller 
electronic parts to cope with these trends and are sup- 
plying various small electronic parts to the market. Typi- 
cal chip parts in this category include minimold transistor, 
minimold diode, leadiess diode, leadless rectifier diode 
and the square plate type chip resistor. Recently, super- 
small, thin Small Outline package IC products have 
been developed thereby successfully housing the IC 
from 8 pins to 40 pins in this Small Outline package. 
This Small Outline package is named Model SOP. 
Model: SOP IC also retains the same electrical charac- 
teristics and high reliability as the conventional models 
DIP and SIP, available for satisfactory applications by 
the user. ! 
Our company is also developing taping and container 
pack also with Model SOP IC to match automatic 
mounting. 


@ Features of Model SOP 


Package shape | Small 
Outline chi 
(SOP) ii 


Features 


(Features) Small 


Thin 


Light 


CO: 1X 1K px 


Guaranteed 
performance 


Reliability 


{oj 


O;O!|O;O 


Handling 


PCB assembling 


O}O;9O;}9O!} © |O/O[O 


Assembling ce 


@ Problems of Model SOP 
(1) Will dimensions become larger than with bare chip? 


KTM 1K TX K PO Oro 


Overall cost 


e 


Outer dimensions themselves are of course much differ- 
ent. However, the difference becomes very small after 
considering that, with bare chip, overcoat area is re- 
quired after assembling and, with Model SOP, the wiring 
pattern of several pins can be drawn under the package 
(Resin mold part). 
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(2) Are package power smaller than Model DIP? --- 
There is a difference with a single producting unit. How- 
ever, the IC of small signal system can be handled in the 
same grade because, after packaging, heat is dissipated 
from the pins while heat resistance can be reduced be- 
cause of PCB material, thickness, pattern layout and 
packaging density, etc. 
(3) Is reliability (particularly moisture-resistance) inferior 
to Model DIP? --- 
Slight reduction in moisture-resistance cannot be denied 
because of compact and thin resin covering. However, 
no vital affect occurs because the resin is satisfactorily 
proved as being used as component material in Model 
DIP. Where higher reliability is required, cleaning and 
overcost, after packaging, can completely match the re- 
quirement. However almost no overcoat will be required 
in considering the operating environment of electronic 
equipment and devices and the reliability normally re- 
quired. The model can be used as it stands. 
(4) Is assembly work more difficult than DIP? --- 
No. MF can be subject to reflow or soldering with a sol- 
dering iron and even direct dipped soldering with a sol- 
dering bath after temporarily sealing with adhesive, etc. 
In addition, MF is provided with very high resistivity 
against heat shock at soldering. 


@ Structure and manufacture of Model SOP 
(1) Structure 


Referring to Fig. 1, the IC chip is mounted on the island of 
the metal frame locatd at the center, then connected to 
external terminals from the electrode pad of the chip 
using gold wires. After resin-molding these elements, 
the external terminals are cut, bent and formed. 

(2) Structural materials 

Structural materials in use have been satisfactorily 
proved with the conventional models DIP and SIP. 


(3) Method of manufacture 

The method of manufacture is use with Model MF has 
been completely proved by the conventional models DIP 
and SIP and other minimold transistors, while employing 
excellent quality control system (see Fig. 2). 
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Fig.2 
@ Guarantee of reliability 

The reliability of Model SOP IC is checked and guaran- 
teed by applying the same regular reliability control tests 
sf as the standard model DIP. 

In particular, with Model SOP IC, the influence of solder- 
ing heat is also tested by dipping IC before the regular 
test (resistance against soldering heat). 

For the guality quarantee test program and the stan- 
dard criteria for failure, see “Quality Guarantee Program 
and Standard Criteria for Failure” on Page 45. 
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@ SOP FZ IC M{=#AMER MH / Example of assessing reliability of Model SOP IC 
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BA1360F (3VAQPLLAXFMATL 4 VILF TL 7 +)/ BAI360F (PLL system FM stereo multiplexer or 3V) 
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@ SOP fiZ IC OStSsF5k/Dimensions of Model MF ICs 
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@ Methods of packageing Model SOP IC 


The following methods are available for packaging 
Model SOP IC. 
(1) PCB in use (including dual face type) 

Alumina substrate, PCB (paper phenol, paper epoxy, 
glass epoxy,etc.), flexible PCB, alminum lined PCB, 
etc. 

(2) Method of mounting 

Mounting with metal or air tweezers. Automatic mount- 
ing with air tweezers. Automatic multi-mounting with 
vacuum chuck die. 

(3) Method of soldering 
Soldering iron, thermal pressure bonding, solder reflow, 
solder dipping, conducting resin paste. 

1) Soldering iron: Model SOP IC is temporarily bonded 
with flux or adhesive, etc., then soldered with a soldering 
iron with small tip using small wire solder. Small solder- 
ing can be ensured by lightly attaching the soldering iron 
onto the PCB, because of large heat capacity of the PCB, 
then supplying wire solder in the spot, or by using a hot 
plate. 

2) Thermal pressure bonding 1: Apply preliminary sol- 
der to the pattern on PCB, to which Model MF IC is to be 
mounted. Set this PCB on the hot plate and, as soon as 
the solder is melted, press the Model SOP IC with flux 
coated for melt fitting. 

3) Thermal pressure bonding 2: Apply preliminary sol- 
der to the pattern on PCB, to which Model SOP IC is to be 
mounted. Place Model SOP IC on the spot and heat only in 
part with a heater block fitted for melt bonding. 

4) Condutive resin paste: Coat the epoxy resin paste 
containing silver, etc., on the PCB to which Model SOP IC 
is to be mounted. Place Model SOP IC on the spot and 
cure with an oven, etc. 

5) Solder reflow: Coat solder paste on the PCB to 
which Model SOP IC is to be mounted, by screen printing. 
Place Model SOP IC on the coated part and bond by heat- 
ing and melting paste by a hot plate, oven or a special 
belt conveyor type reflow oven. 

6) Solder dipping: Temporarily bond Model SOP IC on 
the mounting part of PCB using epoxy adhesive, etc., 
then bond by dipping in the solder bath. 

(4) Sealing method 
No sealing, partial potting, total dipping, casting. 

1) No sealing: Is used where the IC is housed in a 
sealed vessel or very high reliability is not required. 

2) Partial potting: Only Model SOP IC is coated with 


liquid resin by the potting method. 


3) Total dipping 1: Liquid resin is totally coated over 
PCB including the part of Model SOP IC by spraying or 
dipping. 

4) Total dipping 2: Liquid resin is thickly coated over 
PCB including the part of Model SOP IC by spraying or 
dipping. 

5) Casting: House the entire PCB including Model SOP 
IC in the resin case previously publicated and charge 
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liquid resin in the paste.. However, resin contraction at 
sealing may apply stress to IC self or soldered part. Buf- 
fer coat may sometimes be required. 

Various packaging methods are available as de- 
scribed above. The solder reflow method will be widely 
known because the method is very popular in the manu- 
facture of hybrid IC. Therefore, the following example 
shows the solder dipping method for large-scale module. 


@ Solder dipping after temporary bonding with 
adhesive onto PCB 


(1) Layout of PCB 

1) No particular problems are involved on the electri- 
cal characteristics of Model SOP IC because the charac- 
teristics are measured during manufacturing processes, 
like the conventional IC Models DIP and SIP. However, 
power consumption is greatly influenced by packaged 
conditions. Therefore, preliminary assessment is re- 
quired in packaged conditions to select PCB material, 
dimensions, pattern layout, packaging density and seal- 
ing method (with peripheral heat generating parts being 
operated). 

2) PCB is warped during heating stage for soldering. 
Be careful to PCB material, orientation and direction of 
mounting Model SOP IC in view of strength of solder- 
ing. : 

Ex.: With glass epoxy which provides less warpage 
than the paper phenol. 
Orientation of mounting: Set the direction of larger war- 
page to the shorter side. 
Direction of packaging: Set the longer side of IC to the 
shorter side of PCB. 

3) Wrong direction or angle for dipping PCB in solder- 
ing bath, if any, may create solder bridge or non- 
soldered part in the shade of molded part, so previously 
check experimentally and design the pattern. 

4) Minimize soldering land experimentally, because 
wide land excess may create the flow of solder witout 
building up on the pins. 

5) Where PCB is to be fixed with screw of the chassis, 
separate screwing position from the soldered part of IC, 
because otherwise abnormal warpage may occur when 
the screw is tightened, resulting possibly in trouble with 
the strength of soldering. 

6) The pattern can be located under the body of Model 
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3) /\ > FMADERO BRAM ABRIC EY, NR 
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S)FU> hRRED PK VICE ZILOTSUEPSS 
ald, EXIIOMBELICDAAY SHUIBOEDPS EF HW) 
UF RS CE REMODEL E RIC, BREZY) PHee 
L CA\Y SH EM CROW SBSPHW ETO, 
BON < REL TRU AU TK EA, 


6) SOP FZ IC DARA Rid N2—-> eESHSEC ED 
CEETHM, Ck SRY KARE TIL FOINS—VIChR 
TL, SARO OO CdSe Ce CHB ESL, 

7) SOP F3IC MBIMIClt, EID FYSNRLY hOVIA 
KL —hD RR SNEU-— FIL -LOUE RO SEH LT 
WSEOICMAS BBS HSCHAFHEEVLSZROY 
HWNHTDC, AN-VOUAFEMBLTTE SU, 

(2) He AlSth 

1) ERAS LRA VRONSEDENR-ALRRICL, Ch 
EATY-LMMBAI KEW ARLET, (Rye 1 -T7A 
ld Fr 1 ANVY-PODBWEP—-BICLISWUOC+ 
4h ABET DD EC TF) 

2) EBAIIS EI SAP RUE, RRB LSA 
MCS, SAMBILIZE UTC ES, 

3) BAIDEAE UTS, BTRSCE-WERET 
UY hima Cow eCeT, STFS CMAFONV ASD 
VY RRNA SA REED HAWES, GIAORA, HE 
BP SE—IL FRE BE COTKEAD EEL TROT 
TE AU, 

4) EGAIOSAKEC UTI, MRO SHU 
RHIADISAHLeEBRBL CMD EDICHUYTC FE SU, 


ia Ail 
BF HA AK 


SOP IC. However, preferably limit such a layout for low- 
frequency or gound pattern as far as possible. For high- 
frequency applications, previously check induction, etc. 

7) The side face of Model SOP IC is provided with pel- 
let substrate from the mold or exposed cut. part of the 
lead frame. Therefore, if 2 ICs are closely contacted, 
mutual interference may occur, so be careful to have a 
spacing. 

(2) Coating of adhesive 

1) Coat the adhesive of epoxy in paste by the.screen 
priting. (Complete study is required for the potting 
method because the rate of discharging from the dis- 
penser cannot be easily set to a constant value.) ; 

2) The ultraviolet ray hardening adhesive is not suit- 
able because of a wide molding face. Use the thermo- 
setting type adhesive. 

3) Excessively thin adhesive layer cannot bond the 
molding face with PCB face. If thick in excess, the adhe- 
sive may protrude to the solder land side of the pin. Be’ 
careful to determine the thickness of adhesive referring. 
to the thickness of copper foil and the spacing between 
pin bottom to mold face bottom. 

4) Draw the shape of coating adhesive, as shown in the: 
figure, in considering the protrusion to the soldering land: 
of the pin. 

5) Preferably use slightly colored adhesive for visually 
checking firm coating, or employ different optical reflec- 
tivity for automatic detection of mounting errors after 
completion of mounting parts. 

(3) Mounting of parts (Chip parts, Model SOP IC) 

1) Do not repeat to bend the pins of Model SOP IC 
because of weak structure. Bent pins may cause bridg- 
ing or flotation from the land, difficulty of soldering, etc., 
so be careful for handling. 

2) Model SOP IC is automatically (one-by-one system 
with the air tweezers) from the IC container (tube) or tap- 
ing. 

3) For mounting, firmly push the IC until the pins comin 
in contact with the land, instead of just dropping the IC on 
the adhesive. If any pin floats even slightly, soldering 
becomes difficult. 

4) If Model SOP IC transferred to the next process 
while being displaced from the soldering land, soldering 
is completed with the displacement. Therefore, be sure 
to manually correct the displacement to set up the pins 
correctly placed on the soldering land. 

(4) Hardening of adhesive 

1) Dry and harden the adhesive by a heating furnace 
or oven. 

2) Required heating condition is that IC does not drop 
off during solder dipping. Therefore, complete harden- 
ing, as requested by the resin manufacturer, need not be 
achieved. 

3) Slowly move IC before complete curing, to prevent 
dislocation. 

4) Excess heating may oxidize the copper foil of PCB 
or pins, resulting possibly in soldering difficulty, so be 
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1) SOP ¥7 IC taFild, HBL HE RC HW EKAN 
CG, PITRLERDEUCCESU, Ek, HHT e MITTS 
EDV yVRBOLEW, FU EPSOFEORBESH, 
INVARUIPCEEUEEOMBPHTSETOC, MY 
FUMSADEBLTKR SU, 

2) SOP F4 IC OBMBADVOY bla, IC AY FF (Fa- 
J) PF-EL TREY SARA (LP—EV ty bal 
LSETYNGATIVLARICT) LEFT. 

«By VOL hRRIC IS, EBRIDEICKKEBCTEU CE 
<, MRM DINS SAIL ECR SE CHULAA 
EK EEW 5 DEM CHRFIMEY TIS ENE TAHT D 
AMC EWET, 

4)SOPHBIC CAV AHU IY KEM UBT NLLEER 
THABT LC, FHELEECNSATHUEHETO, w 
SRI KW, MEDINA GS REICIEL CO 
TWHEDICLTC EAU 
(4) SAREE 
1) PEAK SULA -— TICK IRE SH ET, 

2) MARAE LTH, NU AF 7 vy THC LEW 
NIFSKWOTC, WSF L HHH X —H-OBET 3 TEE 
RFE CET SVEUISW ECA. | 
3) MS LIBILTF SECO C, MBP neMCF CE 
DEKD, BPOIBHMAETCE SL, 

4) MALIBXSL, PUL hLRROMB HTP RIL 
LT, INULARU PREC EW ETO, THEBES), 
(5) AER GAO BHA (WR GS) 

Fy PRAL, AZAE-WPVRIT UE NyT—-VIESNT 
LGU Baa et BSA LET. 
(6) VV AF 477 

1) Bake LERRMETA-YVUF-HAAPTF AVE 
VTARICEW, INU SRRICRRL TINY Wht lt & ATU) 
=F. | 

2)AF SID y TRON Y FHHO RABI ILA It 
DVL ANODE CPR<K ES, BRRIDY TAME 
FALEWEC ESL, 

8) I\U ld, FBV FE OBARK EAU. 

A INV AMUNEHEL TIS, 2300 C5SHBUN ELE 


t. kk, BM, SPEMU SLOW, NUFF 1 TH 


DAVE-bh®, NV AF 1 yFRORBERHLTCE 
AU, 


careful. : 

(5) Automatic insertion of standard parts (if required) 
Parts other than chip parts or Small outline package 
parts are automatically inserted. | 

(6) Solder dipping 

1) PCB, with parts mounted, are soldered by dipping 
into the soldering bath by means of the flow soldering 
system or dipping. 

2) For flux in use or antioxidant for the surface of sol- 
dering bath, use a rosin agent. Do not use chloride flux. 

3) Use a entectic solder. 

4) Solder at 230°C no longer than 5 seconds. In order 
to avoid quick heating or cooling, apply preheating be- 
fore solder dipping and flow cooling after the dipping. 
The heat resistance of Model SOP IC is guaranteed by 10 
seconds or less at 260°C. . 

5) When soldering is impossible due to gas evolved 
from the flux, prefereably drill a gas venting hole around 
the soldering land. 

(7) Cleaning 

1) After soldering, preferably rinse to clean the flux 
(even no-corrosive one). 

2) For cleaning, be sure to use a solvent suitable for 
flux. 

3) Before cleaning, be sure to cool PCB to room tem- 
perature. | 

4) Preferably use supersonic cleaning unless other 
parts are affected. (Supersonic cleaning is required to 
clean off the flux permeated in the gap between the 
molded bottom of Model SOP IC and PCB.). 

5) Donorub the marking after long-time cleaning or in 
wet condition. Otherwise, the marking may be erased. 

6) Be sure to dry IC after cleaning. 

(8) Coating (Sealing) 

1) Preferably apply coating for higher reliability. 

2) For selecting a coating material, be sure to consult 
with the resin manufacturer (also check experimentally). 
Some resins may absorb moisture, being affected more 
adversely than without sealing. Other possible defec- 
tives, that might occur, include adsorption of dust, appli- 
cation of stress to |C due to contraction of resin. 

3) Be sure to cure coating material completely. 

(9) Others 
Where PCB is sectioned after soldering, pee!s or cracks 
may occur on the soldered face because of warpage of 

PCB, so be careful at the designing PCB. 
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SOP f7 IC DHA ls, HO DIPAZRV SIPH ICM 
BARI CEMOTUET. KEL, BEORKE., 
SOP Ht Rb twas “WF” EEL TUET. 

fl] : DIPHZ RU SIPHZ SOP fi% 

BA4558 — BA4558F 

(2) vm Acs 
fAI—14+4¥® SOP HZ IC CH7aTH, HOD DIPHODD cin 
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@ Precautions for use of Model SOP IC 


(1) Designation of product 
The designation of Model SOP IC is specified in the same 
way as those for standard models DIP and SIP. Note that 
an abbreviation “F” is added at the end of each model 
name to represent SOP. 
Ex.: Models DIP and SIP 
BA4558 
(2) Pin layout 
Model SOP ICs of the same specifications may provide 
different pin layout from the standard model of DIP. Be 
sure to check individual specification for manufacture, in 


Model SOP 


———— BA4558F 
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CHK, DFA OMAR C CHB CE SU, 

(3) FAA TAO Ba 

fAI—4€OM SOPH IC CH 7TH, HBA -—A-lC LMT, 
E-—IVEHOWA, MFOAME COTA, va Oks, 
MFORYRESRSYHSW ETO, ARES HAC 
ABING-VMCHH LCS CEMPBENET. 

(4) RAH, BRAS 

SOP HZ IC RAHI, BMAGES CORDA, DIP HB 
RUSIPHZICEAMUE FT. 

(5) Ny F—VINT — (FBIBR) 

SOPHZD ICD EBIBK lk, DIPAZ RUSIPFZDICICEEN T8 
CHWETD, SKE C, REP SBRAOMMADY 
KEK GSKEH, BOBS LWKEC SHSECEMCS 
ET, Eh, PRK ChoTKSE< LBENETO, 
HOP CH EROMMECDUT, SKSEC+H CHB 
PYBEGWEST, EK, ABMRICBOSFig 14icd 
Fav—-F4+TRReiT2 TK KSU, 


100 


(%) 


FE AREA : Pd 


0 25 50 75 100 125 150 
SABE: Ta (CC) 


Fig.14 
(6) VY St 


1) AY KY I7O-HKICK SBA. Fig. 15(CRT RET 
DIr(WVEBRELT CHARM ET. 


lORDLAA 
Max. 230°C 


C) 


10--15°C/s 


TEMPERATURE (° 


TIME (s) 
Fig. 15 
2) INYAFLIVAFICLSOUS, FROBANTCCES 
FEAT FER FA] C IT TX HEALY, 


addition to the matter of front or rear mounting. 


(3) Compatible shape and dimension 

Each semiconductor manufacturer may provide different 
design even with the Model SOP IC of the same specifica- 
tions, in terms of dimensions on the mold face, pin length, 
pin spacing and pin width. Therefore, preferably design 
the pattern as commonly applicable as possible. 

(4) Maximum rating, electrical characteristics 

The maximum rating, electrical characteristics, etc., of 
Model SOP IF can be selected in the same way as models 
DIP and SIP IC. | 

(5) Package power (permissible loss) 

The permissible loss of Model SOP IC becomes smaller 
than those of models DIP and SIP IC. However, in pack- 
aged conditions, heat dissipation from pins to PCB be- 
comes larger. Therefore, the permissible loss can be 
made larger than that with a single body. In addition, the 
loss is greatly influenced by packaged conditions. Con- 
sequently, preliminary check with actual package is re- 
quired to test actual heat dissipation efficiency. In addi- 
tion, be sure to circulate derating referring to Fig. 14 and 
particular ambient temperature. 

(6) Soldering 

1) When you use solder reflow method, use the 
temperature profile show in Fig. 15 as a guidline. 

2) When you use solder dipping method, finish working 
as soon as possible keeping the follwing limit ranges. 


Condition 


Proce 
2S Max. 


temperatur 


Preheatin 
eating | 150°C 60sec 140+10°C 
section | 


Solder bath | 260°C 240~260°C 


(7) Cleaning 

1) Use a detergent other than chlorine base ones 
(chlorothene, trichloroethylene, etc.) which, once used, 
enter in the devices and react with water creating crro- 
sive gases such as HCI, thereby moisture-resistance of 
the devices may deteriorate. 

2) Recommeuded conditions of ultrasonic cleaning are. 


Uitrasonic 
Temperature 
output 


300W~ 30°C(Max.) | 


Time Temperature range 


— as follows. 


Frequency 


27~29kKHz 30sec(Max.) 
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2) BEFORE FRIORT CBW CF. 
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TPeoyvye Dah : RHE, 2RUE, 100RF fal 
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(Q74-S UT MFT ORK 
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(OMA S | 
44+) SOP FZ IC OMe Fld, /\ FX vy HME He LT 
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Facet AN <¢ BBCi BR UL CPI RE UT < 
TE AU, 

BRE : O~30°C 
JERE 2 75%RHLIF 

eh, (EHC OU CHAN, AW LOM Se SRL 
a4: 


(8) Resistance to moisture 

In the critical test for resistance against moisture, Model 

SOP IC becomes slightly inferior to standard models DIP 

or SIP IC, because of thinner resin thickness and shorter 

distance from external pins to the chip. 

The following moisture resistance is guaranteed for our 

Model SOP IC. 

Pressure cooker: Steam pressure, 2 ata, 100 hours 

Resting at high-temp, high humidity: +65°C, 95%RH, 
1,000 hours 

Life of high-temp, high humidity operation: +85°C, 
85%RH, 500 hours 

At Max. rated voltage vias: 500 hours 

(9) Retention of forming pin shape 

The external pins of Model SOP IC are cut, bent and 

formed. Be sure not to rebend or deform the pins, other- 

wise strength may decrease while advancely affecting 

solderability. 

(10) Storage 

The external pins of our Model SOP IC are treated with 

solder metal, aiming at excellent solderability and shelf 

life. However, store the IC in dry room-temperature loca- 

tion within the following range. 

Temperature: O0~30°C 

Humidity: 75% RH or less 

Be sure to apply first-in, first-out to stock items. 
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TEMPERATURE (°C) 


TIME. (s) 
Fig. 16 
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Fig. 17 i seft}—Wi. (QFP 64pin) 
(3) KITNy7 aR 
NyFH-VIF VTEC EO, BRKRCARLEFZ 
{Ky 7AaRbt CREBLWET. 


1) BARBS, 1 RAC TAK ESO, 
2) BASE 1 At HALL EOS, 125°C C5 RAID 
N— YT RHEOR TBAB < TE EU. 


@ Precautions for working QFP type IC 
(1) Soldering 
1) When you use solder reflow method, use the 
temperature profile shown in Fig. 16 as a guidline. 
2) When solder dipping method is used, dry up de- 
vices before soldering. 
Solder dipping conditions: 10 sec or less at 260°C 
Drying conditions: 5 hours at 125°C = 5°C 
Time for devices allowed to stand after drying up 
- 1 week or less 
Note) If moist plastic flat package devces are sudden- 
ly given thermal stress by dipping in the solder, pack- 
age cracks may possibly occur. Moistening may prog- 
ress even when devices are allowed to stand at normal 
conditions of temperature and humidity, because of the 
characteristics of the mold resin. | 
It is also recommended that a drying process is taken 
also in the solder reflow method. 
(2) Moistening and drying up of package 
1) IF moisture content becomes larger than 0.15%, the 
package may possibly be cracked. 
(3) Dry-pack package 
Dry-pack package, packed in dry state, is also avail- 
able to prevent cracking of the package. 
1) After unpacking, finish soldering the devices within 
a week. | 
2) Once devices remain to stand longer than a week | 


after unpacking, bake them for 5 hours at 125°C before 


soldering. 
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(2) S#RARKICSV SHARE 
NLS 4 VTC EOME 
Fvte—-k 150°C X60#LLE 
FayvT 260°C X 10#4( Max.) 
9) VIN-IckSME 
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@ Methods of mounting flat package 


(1) Recommended methodes of mounting each pack- 
age and shipping status. 


Package Mounting methodes 


Dry-pack 
Soldering} package 


Shape Sotder dipping 


SOP-—8 


| 
nN 
ND 


| | | 
hm | 
oO] s 


| 
b> 
oS 


SSOP—16 


| 
IN) 
iN 


QOrP+32 


| 
> 
> 
@e,|e @ 


—64 
—80 


< 
” 


©-:Applicable, A : Conditionally applicable, X : Not applic- 
able, @ : Prefer dry-pack package. 


(2) Recommended temperatures for each mounting 
metbod. 
1) Solder dipping 
Preheating 150°C X 60sec or more 
Dipping 260°C X 10sec(Max.) 
2) Reflow 
Package surface 240°C X10sec(SOP Type) 
230°C X 10sec(QFP Type) 
3) V.P.S | 
Package surface 215°C X 30sec(Max.) 
4) Solder iron 
Lead part temperature 
260°C X 10sec(Max.) or 350°C X 3sec(Max.) 
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‘ 


IVF tMvVORS 
({f@) 


sia F EX AXBXC (mm) 


8X 4280 50 

14, 16pin 8X 4280 25 
18, 20pin 9.6X4.5X400 25 
22, 24pin 96X4.5X400 25 
28pin 12.6X 5 X400° 20 


15X5.3X430 


(2) 7 -EL 7 Bz (SOP8~ 24pin) 
SOP 73 IC & #47 — 7 CHIL, CNeEVU-IUCAU EA 
FAN (Bi fi ° mm) 


Miniflat IC 


— Sprocket hole 


MMMM AALS EU Ths 


|, aN 
UNMMSULILIPTLLIINN LN nite . 
1 Base tape 


(nonadheswve) 


Hole for adhering Adhesive tape 


Quantity 2 000 pcs/reel 


@ Packaging Forms 

The IC is currently supplied in any of the following pack- 
ages. However, please feel free to consult us if you have 
plans for automatic insertion. 

We are ready to study packaging forms suitable for your 
particular requirements. 

(1) Tube container package (MF) 

The components are carefully arranged in a plastic tube 
(antistatic treated). 


(Unit: mm) 
Container dimensions Container of units 
AXBXC (mm) per level 


Number of pins 


8pin 8X 4280 
14, 16pin 8 X 4 X 280 25 
18, 20pin 9.6 4.5400 25 
22, 24pin 9.64.5 400 25 
28pin 12.6 5 X 400 20 
40pin 15X5.3X 430 15 


(2) Taping package (SOP 8~24 pins) 
Model SOP IC is bonded with adhesive tape and wrap- 
ped onto a reel. (Unit: mm) 
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(3) LY RAT —-ELY TBE (SOP8~ 16pin) (3) Emboss taping package (MF8~16pins) 
Ry KIKOFTF—Ti< SOP HIC EAN, H/IN-F-TFE SOP type IC is put in the pocket of a tape, sealed with a 
HELT, THEY —ILICHU KAS cover tape and wound on to a reel. 


' 


(Unit : mm) 

SOP 8 SOP 16 

F 75401 75+0.1 
T(Max) 


NIL 
Quantily 2500pcs /reel 


now” 55 


- —E/ Y Yy7 IC/Monolithic ICs RE-WPIDRIGTYINY TY IC (lo DUVT 


(4) /NL vy bs (QFP) | (4) Pallet package (QFP) 


BHOIDy he —-AICUNTAN, TNKBABNSA ICs are arranged in a hard flat case and stacked. 


AS 
Zs 


Number of units 
per level 


50 


2X (Al) 


Case dimensions 
AXB (mm) 


216X116 
256X116 


256X116 


Number of pins 


QFP 32, 44pin 


QFP 32, 44pin 
QFP 64pin 
QFP 80pin 


QFP 80pin 


@ BHICRL TOS 

AMmNOD56, HHABRUARRS SHRED SRE 
(NRE) (CHAT SEO SMHS SBS IS, AIAIC 
BO< HMA LECT. | 
MHEY UY y7 IC Meals, REBMRICBYLETD, 
—BIFRXAOSDNSHIES, FMICOSELTS, tt 
SIE 4(CSMUAt < EAU), 


56 ROHM 


BA10324A/BA10324AF 


BA10324A 
BA10324AF 


BA10324A/BA10324AF (4, ABB Ci tetile SKE 4 AD 
ANRPVLTIEARMLEESU YY TIC CF. 

SRB lt, MSRM ISB—-BRO C5 5S CHSEATAET, 
FYENWYAF LO SV B-BRICKW HESHST ES 
ARECT. ARE UTI, KY AFA-VUPLT, DC 
PUPRIUORER, BXASUCRASHACEET. 


BA10324A/BA10324AF are monolithic IC incorporating 
4 operational amplifiers phase-compensated internally. 


cr 

NE SREERAPLR<, B—SiReeb RE CHS. 
(}—BGjR : 3~32V, BIR: +1.5~+16V) 

2) IFBANBSHEFIU FULNIVE |) TERIAE CHS 

3) SHAN SEMSREEL NILE CHIEAAE CHS. 

4) HASTY LD ZV (lIq=0.6mA)o 

SKA ty bh BE, FAI ey hBHCHS (Vio=2mMV, 
llo=5nA Typ.), 

6) MABE Se AO ANP YT DIP/SOP14pin lc 
Alig LTS 

7) (h4t 3244 4 TOANP LSE RRMY SS. 


@ Features 


1) The range of operation voltages is so wide as oper- 
able evern with a single power supply. 
(Single power supplies: 3-32V, both power supplies: 
+1.5-+£16V) 

2) Operable level of the same phase input voltage is 
the ground level or higher. 

3) Operable level of differential input voltage is the 
power supply voltage level or less. 

4) Small consumption current (|Q=0.6mA). 

5) Low offset voltage and current (Vi9o=2mV, llo=5n 
Typ.). 

6) For phase-compensated operational amplifiers are 
built-in DIP/SOP14 pins. 

7) Compatible to operational amplifiers of Type 324 
available from other manufacturers. 


DVYRFIVERYAANP YT 
Quad Ground Sense Operational Amplifiers 


@ ARZ<t3kEl/ Dimensions (Unit : mm) 


BA10324A 


at = 
. Oo 
3S =v S 
| | : N 

0.3 Min. ro) 


ro) 
© 1,27+0,2 0.4+0.1 


ibe 

FIL ERY ABTUPLTS 
PIFAITIAN 

DCP YT 

INV AREBS 


@ Applications 


Ground sensing type preamplifier 
Active filter 

DC amplifier 

Pulse generator, etc. 
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BA10324A/BA10324AF 


@ 7077447 954/Block Diagram | 


BA10324A/BA10324AF 


© ASEKRBKE Circuit Diagram 


@ 6x} AEH / Absolute Maximum Ratings (Ta=25°C) 


Parameter Symbol Unit 
BA10324A BA10324AF 


aT AIBA . mw 
=H ANSE V 
AAA BE Vv 
©) {Fim FS 60 —40~+85 | —40~+85 c 
(Rg oD —55~+4125 ic 


—55~4125 
# Py HERI ® TBARS ESL. | 


a ROHM 


BA10324A/BA10324AF 


© HAH J Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=5V) 


io 7 


AHAATV Ey KBE Vi 2 a mV Rs=50Q 
RNAI ey hE lio 5 
ANWAP ABR Ib 20 250 n (jE 1) 


=] 


ozs 
> | > = 


AAA DSEOH — V 
RESALE 7m | = | 
AGB SEAN 100 Le | RL=2kQ, Voc=15V 
ie SERA 100 — dB Rs=50Q oe 
Miss iHowSsn 0.6 2.0 mA RL=, on All Op-Amps 
3.6 — V RL=2kQ 
mA BE 
0 V Rp =00 
Bx A (YZ) lou 20 35 Vo=0 
HH 7) 8 it (Y>7) lo. 10 20 mA Vo=Vcc 
ak Gale CS = 120 dB pee 


1 I ADNAPABROAMB(S, MED PNP KIL VARCHRMENTHYW ETO, ICPSRNETAMTT. 


@ BART Ase Y Electrical Characteristic Curves 


1200 
a Baas 
ar ee @ 
S 1000 = 
a goo a 
; Zz 
S | AE LL fr 
600 ‘ ac 
ou. = 
A 400 é 
: KN : 
Oo 
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a s + oe 
: A 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig. 1 at AiRA—FlA tt 


OPEN LOOP VOLTAGE GAIN: A, (dB) 
MAXIMUM OUTPUT VOLTAGE : Voy(V) . 


FREQUENCY :f (Hz) FREQUENCY : f (Hz) 


Fig. 4 BAM DBE eee 
Fig. 3 BRAREEAIG—leStt eo eerle s 


ROoHM 99 


~ BA10324A/BA10324AF 


100 40 
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£& 80 oH 
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Fig.5 ANNI V7 2BR-ARBERH Fig. 6 ADNAN PABR-—BSREERHE 
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> 
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: 
> 
© ~~ 
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Q 
wi 2 ie 
uu 
ae g 
meri 5 
ogee re) 
a. . 0.1 
ke . 
be 
= a | 
- 5 
5 } 
o> 0 
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OUTPUT SOURCE CURRENT (mA) 
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0.001 0.01 0.1 1.0 10 100 1000 


Fig. 7 BSRHDMBEE-HAY -—-ZSHHRH | 
OUTPUT SINK CURRENT : Io (mA) 


Fig, 8 HABSE-MAYY 7 Smite 


V our (V) 
N 


Vin (V) 


0 10 20 30 40 
TIME ( xs) 


Fig.9 MAWARY 


INPUT VOLTAGE OUTPUT VOLTAGE 


BA10358/BA10358F/BA10358N 


BA10358/BA10358F 727722 "t22407-7 


BA1035&8N 


BA10358, BA10358F, BA10358N |¢4, BDEOMIULE, 
earli§, AURBAEAROAN PS 7 2BReE LT Fy Tle 
SRLEEAUY 7 IC CF. 

RIC SESE AD 3~ 30V (H—-BRHTEDRS) & 
BK GoTOESG, AHBSROD SE < SRSE IC MARC 
—-ECT. NyYF—Y lt DIP 8pin (BA10358), SOP 8pin 
(BA1358F), SIP 8pin(BA10358N) C4. 


BA10358/BA10358F/BA10358N are monolithic IC which 
integrate 2 independent operational amplifiers of high 
gains and built in frequency compensation circuits, into 
1 chip. 


@ HK 

1) B— BREED ARE CHS 

2) ARS RP RY TLE, 

3) ENEDEOY y 7TABCELNVIAL NF TNVCSH 
Bo 

4) So(P St lt H—BREOUS 3~30V, 2 BRN 
{EDIBS+15~+15VCHS, 

9) AmB FEY XK Ev, 

6) LPie CHS. 

7) Se AC iS OINA45584 47 tm —CHS. 

8) 35824 TOANP USP ERREDY HS. 


@ Features 

1) Operable with a signal power supply. 

2) Extremely small consumption current. 

3) Level-compatible to any logic circuits. 

4) Ranges of operation voltage are 3-30V or + 1.5-+ 
15V when operated with a single power supply or 
two supplies, respectively. 

5) Large DC voiltage gain. 

6) Wide band 

7) Pins are mounted in the same layout as that of 
general-purpose Type 4558. 

8) Compatible to the operational amplifier of Type 358. 


Dual Ground Sense Operational 
Amplifiers 


@ AZ Tk / Dimensions (Unit : mm) 


BA10358 


6.8+0.5 
os 


3.20.2 3.620 53 


76240; 


BA10358F 


BA10358N 


19.5%? 
2.0 R1,0 


cates 
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Loe UV 24 


BA10358/BA10358F/BA10358N 


@ JO 784 P95 L/Block Diagram 


BA10358/ BA10358F | BA10358N 


© AMAR Circuit Diagram 


Limits 
Parameter Symbol Unit 
BA10358 BA10358F RA10358N 


wwe 


MA NRE Vio v 
{RTF im FS $6 —55~+125 ic 


+ Py ASM & BRAK EAU, 


620 ROHM 


BA10358/BA10358F/BA10358N 


@ Sat Y Electrical Characteristics (Uniess otherwise noted, Ta=25°C, Vcoc=+5V) 


Parameter Symbol! 
Vio 


Ant7ey BE | wo | - | 2 | 7 fw 


ANAT Vy hE lio 
ADINA PAREKH lp 

AIM ALIE AS ay 

MBA A eS eo Vicm 

Hi EE a 
ltB(S SPRALL CMRR 
ee eB ERRALEL PSRR 
iS SiS HK 


la 


Bx A FA RK fr = 


Fy rv plIbeINy-—Yar 


source lsource 


mA DSH 


Isink 


0 25 50 75 100 125 
AMBIENT TEMPERATURE : Ta (°C) 


Fig. 1 ABA Aaa e Re 


OPEN LOOP VOLTAGE GAIN: A, (dB) 


140 100 1k 10k 100k 1M 
FREQUENCY :f (Hz) 


Fig. 3 RIBAS ARR 


10M 


MAXIMUM OUTPUT VOLTAGE : Voy (V) 


Condition 


Rs=500 


— 


Ri 2=2kQ , Voc=+15V 


| AF hie 


R,.=2kQ 


Rs=500 


R_=o0o, on All Op-Amps 


b 


Ay=1, RL=2=2kQ 


f=1kHz AME 
Vint =+1V, Vin~=0V 
Vin =+1V, Vint =0V, Vo=Vec 


SUPPLY VOLTAGE : V+(V) 


Fig.2 RiZSR SR -SREE 


FREQUENCY : f (Hz) 


Be A th 7) salt — BREST 
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BA10358/BA10358F/BA10358N 


(vu) "1: LNAYHNO SVIG LNdNI 


(vu) "| LINSYHNO SVIG LONI 


20 30 40 


10 
SUPPLY VOLTAGE : Vt(V) 


0 20 40 60 80 


—20 


AMBIENT TEMPERATURE: Ta (°C) 


BSE AS 


t= > 
PAB 


Fig.6 ADIN 


Fig 5 ANNI PASh—-ABBE Rt 


(A)°A : SDVLIOA LNdLNO 


(A) AV 2 +A OL QAON3435354 
ANVLIOA LAdLNO 


> 15 (mA) 


OUTPUT SINK CURRENT 


OUTPUT SOURCE CURRENT (mA) 


Fig.8 HABE-HAY 7 SRR 


RAM BSEE—MAY —-AS RE 


ae 
=) 


Fig. 7 


(A)**°A (AYA 
FOVIIOA LAGLNO =SNVLTOA LAdNI 


TIME (us) 


Fig.9 WADA 
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BA14741/BA14741F 


BA14741 
BA14741F 


BA14741 (4, ABRHHIEBOAN TPL 74 Re 10 
NDYYALF y SECM RULEEY UY y ZICETF. 
Smet lt, MERNILS—-BROD C65 CHMERAEC 
$6 


The BA14741/BA14741F are monolithic IC consisting of 
2 internal phase compensation type operational ampli- 
fier circuits fabricated on a silicon chip. 

The amplifier is operable with either + dual power 
supply or single power supply. 


© Tk 

1) 7B 81S SARK. 

2) SPS et AP BD (+2~+18V), 
3) HEOTD y FANT YL Wii TiER CHS 
‘Vets, CHECHS. 


@ Features 


1) Built-in phase compensation circuit 

2) Wide voltage range for operating power supply (2 
~+18V) 

3) Standerd pin connection of the quad operational 
amplifier 

4) High gain, low noise 


© AR 

PIF ATIANB 
RAF AALS ST 
VCO 

X OST les 


TVIBFARP YT 
Quad Operational Amplifiers 


@ H$2t;4E_/ Dimensions (Unit : mm) 


BA14741 


3.2+0.2 42403 


0.5+0. 
oe ° 


15.24+0,3 


BA14741F 


1413121110 9 8 


eo = = 
; ro) 
. A 

al lesa Min. ro) 


on} 
SO 1,27+02 0.4+0.1 


@ Applications 


Active filters, audio amplifiers, VCOs and other electro- 
nic circuits 
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BA14741/BA14741F 


BA14741/BA14741F 


© AMER E Circuit Diagram 


@ 46xt ATM / Absolute Maximum Ratings (Ta=25°C) 


Parameter Symbol Unit 


BA14741 BA14741F 


MA DBE Vip +Voc v 
PUBLA 2B v 
ay OB Topr c 


* Py SERIE TSR CE SU), 


66 | _ Rom 


BA14741/BA14741F 


@ SAH Electrical Characteristics (Uniess otherwise noted, Ta=25C, Vcc=+15V, VeE=—15V) 


Parameter | Symbol | Min, Typ. Max. Condition 
ANA ey KBE Vis | - {| 3 | 5 [mw | Rg <10kO 
ADK ABR is 60 300 2 ? 
A ithe SANG Av dB RL=2kQ , Vo=+10V FZ 
AMAA ASE eH Vicm +12 — 
Bx A Ha 7) BE Vom +10 R_=2kQ 
alts Ss BRALL CMRR 80 dB as 
BREE PSRR 80 dB a 
RSS hOB S Ht la — mA RL_=oo, on All Op- Amps 
Fy vrR~eIND—-Yar cs — dB f=1kHz ADME 
source lsource 10 mA Vo=0 
BAH) BS it 
sink Isink ) mA Vo=0 
ZS =h S.R. = V/us | Ay=1, Rp=2kQ_ 
Bx A A EX fr ae MHz = 
AA PMSRSSE RIAA, Rg=2.2kQ , 10Hz~30kHz 


< 
= = 
= o 
= on 

kK 
a Zz 
oe Lu 
Zz oc 
) oc 
fe = 
< oO 
O. 
iep) 
2 
= iT 
oO Oo 
Lu ” 
= Ww 
© aos 

D 
oO 


0 +10 +20 
SUPPLY VOL TAFE. V7 (¥) 


AMBIENT TEMPERATURE : Ta (°C) 
HABA AB mest 


oe Fig. 2 MESHER-SRELHE 
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BA14741/BA14741F 


1M 


100k 


:f (Hz) 


Ok 


1 


FREQUENCY 


(A) “A? 3DVLIOA LNdLNO WAWIXVW 


(ap) “Vi NIVD dOO7 N3dO 


:f (Hz) 


FREQUENCY 


AWA SE — BURBS 


eS 
5d 


Fig. 4 


Fig. 3 PABA — ERR 


40 


Pf of fh oO 
jo) (o) je) je) oO 
ite) 


ie) i) 
N _ - 


(vu) "t2 LNSYHNO SVIEG LNdNI 


30 


20 


10 
SUPPLY VOLTAGE : V+ (V) 


60 80 


40 


20 
AMBIENT TEMPERATURE : Ta (C) 


—20 


oO 
$ 8 8 $F & 
(vu) "1: LNSYYNO SVIG LNdNI 


Fig. 6 ANNA VP AEH-BRELEM 


Fig.5 ANNA VASH-ARBERY 


(A) ™'A: JONVH 
JDOVLIOA JGOW NOWWOO LONI 


(A) “'A 
ADVLIOA LNdLNO BJOVLIOA LNdNI 


CAY a 


20 30 40 
TIME (us) 


Fig.7 WHIDARTt 


10 


SUPPLY VOLTAGE: V* (V) 


BA ABE 


Fig. 8 
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BA4558/BA4558F/BA4558N 


BA4558/BA4558F 


BA4558N 


BA4558, BA4558F, BA4558Nit, WBBAO | Sv Fkw 
LEASBLABHIEBOANY LS 7 2ReH—OVYUITY 
Fy TECRLEESUY y ZICCT. Bik, Barty, 
D-S{AGREDHRMPHV ET. 

BEBE ENCE), FBR RIBID ZT O0TUETO 
C, SHETARICMACEET., BA4558lt DIPSpine, 
4558 BL TFPOANPLTF EEL AL NF FMCG TU 
#4, BA4558F lt SOP8pinD/Ny 7-—Y (FAULT 
#3. BA4558N (4, SIP8pin Sy» 7-Ye(FAL TE 
To 


The BA4558/BA4558F/BA4558N are monolithic ICs, in 
each of which 2 Low-power, independent internal 
phase compensation type operational amplifier circuits 
are fabricated on a single silicon chip. Featuers in- 
clude high slew rate, wide band, low noise, etc. 


© HR 

1) HRB PO H50MW (Typ.) Ese. 
2) Hi) Fae Rae LER & Ali UL TLS. 
3) ASBiLtA IED CHS. 
ADyFPyYTPEV.. 

5) I4HE — KFRUEHSLBAY LL. 
6) SFG, CHS CHS. 


@ Features 


1) Power consumption as small as about 50mW (typ). 
2) Built-in output short-circuit protecting circuit. 
3) Internal phase compensation type 
4) No latch-up 

5) Wide common mode and differential voltage ranges 
6) High gain, low noise 

FA 
DF4 TITIAN 
FHF AAP LT 
VCO 
4 Oh Elis 


FAPWANPYT 
Dual Operational Amplifiers 


@ 43254 / Dimensions (Unit : mm) 


6.840.5 
3.240.2-°3.620.3 


~y 
o 
+I 
N 
oO 


@ Applications 


Active filters 

Audio amplifiers 

VCO 

Other electronic circuits 
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BA4558/BA4558F/BA4558N 


e 7077447797547 Block Diagram 


BA4558/BA4558F tt | BA4558N 


© ASEBRARE Y Circuit Diagram 


Vcc 


-IN © 


+IN CO 


Vee O 


@ xt AER / Absolute Maximum Ratings (Ta=25C) 


gaty seen —temeaes 

Parameter Symbol Unit 
2B ee IE Voc +18 +18 V 
=RANSE Vip +30 +30 +30 V 
ABA DBE | ow | #15 +15 Vv 
Pe: ~20~+75 c 


* PgtStEBd & BRR < ES), 


10 ROM 


BA4558/BA4558F/BA4558N 


@ Baht Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VeE= —15V) 


Parameter Symbol 


ANAL y bBE Vio 


— 
= [es 
oe 


Kite BEANS Av 


Typ. Max. Unit Condition 
RLS10kQ 


3 
< 


5 
| 


NUVN 24 


Ri_22kQ, Vo=+10V 


on 
) 
ro) 
=) 

> 


ffs 5 BSS iit Piaf 3.0 6.0 mA RL=© All Op-Amps 
BAH) BE VoM 12 #14 — RL=10kQ 

aA) BE VOM +10 +13 — RL=2kQ 

AltA (SS BRALL dB RsS10kQ 

Sime thaLL uV/V | RsS10kQ 

AJb—-—UL—hf V/us RL=, on All Op-Amps 
Hx K a) ER MHz — 

Ft vRrmIbeNL-Yarv dB f=1kHz 


@ SAMS Electrical Characteristic Curves 
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RGM | nm 


BA4558/BA4558F/BA4558N 
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INPUT VOLTAGE OUTPUT VOLTAGE 


Ip (mA) 


INPUT BIAS CURRENT : 


Vin (V) 


yi se 
oO 


AMBIENT TEMPERATURE : Ta (°C) 


Fig. 5 ADNIPAZSKR ARSE 


TIME (us) 


Fig.7 WIA 


Ip (nA) 


INPUT BIAS CURRENT : 


COMMON MODE INPUT VOLTAGE : Vey (V) 


TLL 
75 


SUPPLY VOLTAGE : vt (v) 


Fig.6 ANNI VP ASR-BREESE 


SUPPLY VOLTAGE : V+ (V) 


Fig.8 IAA NSE-SREEBH 


JL\A8 IC/ Standard ICs BA15218/BA15218F/BA15218N 


BA1S218/BA15218F 773 a7 
BA15218N ual High Slew Rate, Low 


Noise Operational Amplifiers 
BA15218, BA15218F, BA15218Nis, ASR CALAAHEIE M 


@ 4492T34 / Dimensions (Unit : mm) 
Nr 2OGHS, KEROANPUTEARMLEES Y 
YyTICETF. 
SmRBtit, MBRLLH-BROCS 5S COBEAIAE SC, 
TFYBWYATALONVA-BR(C KW HEAHSCES 
AJAE CF. 
IN-y 47 — VY |t DIP8pin (BA15218), SOP8pin (BA15218F), 
SIP8pin (BA15218N) C4. 


BA15218 


BA15218/BA15218F/BA15218N are monolithic IC incor- 
porating 2 low-distortion operational amplifiers phase- 
compensated internally. 


@ HR 

I BSESF, B—-BSRHED ARE CH BS. 
(H— Bie; 4~32V, MB ; + 2~116V) 

2) (KHER C HD (Vi=1.0uVims Typ. : RIAA), 

3) SAI—L—bh CHS (SR=3V/ps, GBW=10MHz 
TYP-)o 

4A Dey KBECHS (Vio=0.5mV Typ.), 

5) SAG, EX CHS (Gvo=110dB, THD=0.0015%), 

6) FAENTF AY IVAN > Tin tei cll UC, FMA 
IT bNTWS EH 4558, 456027 SEHR HS, 


@ Features 


ae 
S) 
+ 
i) 
= 


1) Operable at the low voltages with single power 
supplies. (Single power supplies: 4-32V, both power 
supplies: +16V) 

2) Low noise (V,=1.0 u Vrms Typ.: RIAA). 

3) High slew-rate (SR=3V/ us, GBW=10MHz Typ.). 

4) Low offset voltage (Vio=0.5mvV Typ.). 

5) High gain and low distortion (Gvo=110dB, THD= 
0.0015%). 

6) Compatible to Types 4558 and 4560 because of 
dual operational amplifier terminal connection as 
the standard one and the excellent characteristics. 
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BA15218/BA15218F/BA15218N 


@7O0v9I44 775 L/Block Diagram 


BA15218/BA15218F BA15218N 


@ xt RATHK/ Absolute Maximum Ratings (Ta=25°C) 


pom 
Parameter Symbol Unit 
CREE v 
HBR | Pa | 00" | 550" | 900* | mw 
HHA HEE Vio v 
PBA DBE | OM |-Veo~tVee|-Veo~+Veo|~Voo~tVec} _V 
Terr ae c 
RRR c 


* Py Sette CBR<K EU), 


“a oe NOnM 


BA15218/BA15218F/BA15218N 


@ BAHT / Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VeE=—15V) 


Parameter Min. Typ. | Max. | Unit | Condition 
AAAI ty KEE Vio Fo = | 05 | 5 | mw | Rs<10kQ 
AAAI EY hE | = | 5 | 200 z 
RAN 4 PAB —— = 50 500 ia 
ABEL Ay 86 110 dB | RL22kQ, Vo=-t10V 
AANELME +12 +14 = = 
BAWNBE +14 | — |v | R,210K0 
BAW HE V Ri =2ko 
AltA iS Ss PRAL 70 dB Rs <10kQ 
SREB 76 90 dB Rg <10kQ 
{5 SAS EE Ht = | 58 | 8 | ma | Vey, Ree 
F pv RENE Yar is 120 dB f=1kHz AME 

wie GBW = 10 = f=10kKHz 

Bx A al ae BY fr _ 7 _— MHz ae 


ARRAS SE Vn 


RIAA, Rg=1kQ, 10Hz~30kHz 


© SAH He Electrical Characteristic Curves 
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75 


INPUT VOLTAGE OUTPUT VOLTAGE 


76 


OPEN LOOP VOLTAGE GAIN : A, (dB) 


I, (nA) 


INPUT BIAS CURRENT : 


Vour (V) 


Vin (V) 


10 100 tk 10k 100k 1M 10M 


FREQUENCY : f (Hz) 


Fig.3 RIBAS — Bik eStt 


AMBIENT TEMPERATURE : Ta (°C) 


Fig.5 AD NIP ASABE St 


TIME (ps) 


Fig. 7 WADA 


MAXIMUM OUTPUT VOLTAGE : Vo, (V) 


it, (nA) 


INPUT BIAS CURRENT 


MAXIMUM OUTPUT VOLTAGE : Vou (V) 


BA15218/BA15218F/BA15218N 


FREQUENCY : f (Hz) 


Fig. 4 RAHA SE—ARSG 


SUPPLY VOLTAGE: V+ (V) 


Fig.6 ADANT PT AZSR-BRSERY 
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BA15532/BA15532F/BA15532N 


BA15532/BA15532F FAPWRAW-V-b O-J 4 24NPYT 
Dual High Slew Rate, Low 
BA15532N Noise Operational Amplifiers 


@ 432734 / Dimensions (Unit : mm) 


BA15532F, BA15532N (td, SRA—-T 71 THBAOIHO 
Te DCH CEET S NEHER OT a PILANPLUTCTF. 
(MES, Rett, SMNGOS, sthles, BRIO DH 
ACHKET. Ny F—T ld DIP 8pin (BA15532), SOP 
8pin (BA15532F), SIP 8pin (BA15532N) CT. 


BA15532 


BA15532/BA15532F/BA15532N are low-noise’ type 
dual operational amplifiers designed specially for high- 
class audio devices. 
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BA15532F 


@® Features 


1) High output current capacity. 
2) High slew-rate. 
3) Low noise. 
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BA15532/BA15532F/BA15532N 


(@ 707744 FFF L/ Block Diagram 


BA15532/BA15532F | BA15532N 


@ AMER RE Circuit Diagram 
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@ BAH / Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+15V, VeeE=—15V) 


SRSA PSRR Rs=50Q, RL=10kQ 
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#55 85 DIRS it R_=0oo, on All Op-Amps 


Lee i 
HH TAB 


Alb-v—-hk 


V/us Ay=1, RL=6000 , C_=100pF 


Parameter | Symbol | Min, Typ. | Max. | Unit | Condition 
AnAI ey KEE Vio Fo - | 05 | 4 [| mv | Rs=50Q, R, 210k 
RAAT ey BH re ee: RL=10kQ 
RANT PAB | i =| - | 200 800 Ry 210kQ 
ABBE AG ae | aB | RL26000, Vo=+10V 
AAAN SERA +13 RL2=10kQ 
BAWNEE Ven +13 R, =6000 
mA BE Vom +16 R_=600Q, Voc=+18V, VeE=—18V 
NBS S BRA RL =10kO 
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=e 
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Fis iR iis GBW 20 MHz CL=100pF, RL=600Q, f=10kHz 
BARRA fr | - 7 MHz = 
APSE SE 1.5 RIAA, Rs=100Q , BW=20Hz~30kHz 


RIAA, f=1kHz 


Vn 2 0.7 
F pvRWENL—Yar CS | - | 0 | 


@ B aA Hse Y Electrical Characteristic Curves 
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BA4510F 


Dual High Slew Rate Operational Amplifiers 


(BYE (LER) 


BA4510F it, ABB CHAIR SNK, 2ORAI— 
L-hANPLSFEARMLEESU YY IIC CT. BR 
SESMls, MBRiCSUTHI~HGSV, B-BRlCH 
WCTH2~7V CRBEMEP AAC HZ OTWET. RM, 
(RBERICSUTHEAAGHMAPENSEIPUNYD 
pRASEEALTH!), (EIPERBLECAZAI- TFS 
CEPHRKET. 


BA4510F is a monolithic IC with two bult-in, high 
through-rate operational amplifiers. Operable voltage 
range of a dual power supply is so low as +1V-+3.5V. 
With a single power supply, it is 2V-7V. 

In addition, it is composed of an unbuffer type so that 
the IC provides a satisfactory output voltage even ina 
low-voltage range. A maximum swinging amplitude is 
nearly the voltage of the power supply. 


© ik 

1) (KBE SED ARE. 

2) BAI-L—-bk CHS. 

3) HNATFS yIVUVUPRKS 


@ Features. 


1) Operable at a low voltage. 
2) High through-rate. 
3) Large dynamic range. 


@ 44327t5KM : Dimensions (Unit: mm) 


 1.27+0.2 0.4+0.1 
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© 707754075 L/Block Diagram 


© AME Bike / Circuit Diagram 


@ xR ATK Absolute Maximum Ratings (Ta=25°C) 


HRI | Pa | 550" mW 


& Ta=25°C DLE TIL 1°C ERICH E 5.5mW ERTS 
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@ BAAS / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc= £2.5V) 


ADIN 7 ABE | ip | = | 100 a GE1) 

A tet BEANS Poa ff 80 fl RL=2kQ, Voc=15V 
(SS BF ES it a ee ee aT RL=°ooALL AMPs 
Fo vaweNy—-Yyar | cs | — | 8 | — | ao | f=1kHz ADM 


HELI ADNAPASROAMI, WED PNP KIOYVARCBRANTHVETEDO, RWHOAMCT. 
EQ: RLT-YI*OT— CREAT SMS, RBA DEEGR CAB SRI ERL TC KEL, 
3: BRBEE+S OVE CMPADBS lt, ASAE CWU, FARICHEBLTC ESL, 
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BA4560/BA4560F/BA4560N 


BA4560/BA4560F 7 2782"—-— h 40777 


BA4560N 


BA4560, BA4560F, BA4560Ni¢, BA4558(c XR MAH 
2HNSMHNSRPSBSNSZEIKTFSEE SL, BA 
b—-L— b (4V/us), FU aR ARI IOMHZ & REET 

MBLEF AP WANT LU TEF. Ny FT-Tld DIP8pin 
(BA4560), SOP8pin (BA4560F), SIP8pin (BA4560N) ¢ 
To 


The BA4560/BA4560F/BA4560N are dual operational 
amplifiers that provide output current about twice as 
large as that of previous model BA4558, together with 
the improved frequency characteristics of higher slew 
rate (4V/ us) and gain band product 10MHz. 


© HR 

1) HA Fae RE e AKL TUS. 
2) ABBR IED CHS. 

3) FV FP vy TRE. 

4) AIAHE— KFRVUEHSERAYEY 
5) SAIS, KHECHS. 


@ Features 


1) Built-in output short-circuit protecting circuit. 
2) Internal phase compensation type 
3) No latch-up 


4) Wide common mode and differential voltage ranges 
5) High gain, low noise 


© Am 
PIFATTIANS 
A-FAAPLT 
VCO 

4 OhBF AR 


@ Applications 


Active filters 

Audio amplifiers 

VCO 

Other electronic circuits 
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- Dual High Slew Rate Operational 


Amplifiers 
@ H12T34E1/ Dimensions (Unit : mm) 
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@ xt XKEK/ Absolute Maximum Ratings (Ta=25°C) 
poy eee ee 
Parameter Symbol Unit 
ea re Py eoo* | sso* | 900" =| mw 
RBA DEE +15 +15 +15 V 
£) {Fim Fe $6 Topr —20~+75 —20~+75 Cc 
RR OH —55~4125 € 


* Pg HERS CBR<K ES, 


ROAM 85 


BA4560/BA4560F/BA4560N 


@ BAH Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=+15V, VeE= —15V) 


Parameter | Symbol | Min | Typ. | Max. | Unit | Condition 
AGEL - av | a6 | too =| 6 — «|B | LB 2k2, Vo=+10V 
ESHER pia | = | 78 | ma | R= All Op-Amps 
Bx A HH 7) 38 EE +14 a RL210kQ 
mA SE VOM #10 +13 P= tov RL22kQ 
ABS S BRALL CMRR 70 | 90 | fC RsS10kQ 
BERBERA | psrR =| — | 30 | 150 Rs<10kQ 
Angas BE Po oMe:, to a 22 | uv _ 
ASS GBW pla — | MHz | Ay=1 


@ BAH Hs Electrical Characteristic Curves 
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BA6110 


BA6110 


BEMMANT UT 


Voltage Controlled Operational Amplifier 


BAG110(4, (HBA Ze y KFOTIY FWARPL 
TCT. 
BORIC bko TURP UT 1 RS REREAD 37 


BVA (Gm) FHASCEMCESENCG, SLAMS 


(VCA), SE Hl 7 + JL (VCF), SE ml Sess (VCO) & 
EOI LTWETS 

BK eA SBC Kb) RRS IC IE NX EK0.5% 
BE CSNILD 10dBH SHES, BSE MMs (VCA) & 
LCUHALEEKI(Clt, BH05% C86dBE V5 SBSNEL 
YRACEET. | 
A-TPUN—-TPHA v4, ALE bA-IWVBREAMTUOFT 
{ V-REBMRUCKWRESNSAOT, Br SH CHE 
FED ARE C TF 

#t, BV E-FLAWANY 7p eet ARL TUS 
D CATT Banat OTF CEPCEET, 


The BA6110 is a monolithic IC consisting of a low-noise, 
low-offset programmable operational amplifier. 


@ HR 

1) (RES (BRRMB NP AGTA— FARR) 

2) (KHER © 

3) AF 7 y KAYA (Vio=3MVmax)o 

4) WAN 77 AK 

5) 3F 4 TT RICDEW VU AP UT 4 RS GMA. 


e Ae 

gsrRUa-L 
SHH, -E-ALA 
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@ AH S3KR_Y Dimensions (Unit : mm) 
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"90. 3040.3 5 & 1.95 
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@ Features 

1) Low distortion (with bulit-in low-distortion bias diodes). 
2) Low noise. 

3) Low offset (Vio = 3MVmax): 

4) Built-in output buffer. 

5) Variable g,, and good linearity over 3 decades. 


@ Applications 


Electronic volume controls 

Voltage controlled impedances 
Voltage controlled amplifiers (VCAs) — 
Voltage controlled filters (VCFs) 
Voltage controlled oscillators (VCOs) 
Multipliers 
Sample & holds 

Schmitt triggers 
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e707 744779775L/Block Diagram 
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@ @xXIBATHK / Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol Unit 


ee: ~20~70 c 


mAIYhLO-—IVEK 500 . LA 


* Ta=25C LIE CHAT SBSld, 1 CID ESmMWERUES] 
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BA6110 


@ Bah JY Electrical Characteristics (Ta=25C, Voc =15V, VEE 


=—15V) 


MMR I99L2 a 4800 | 8000 | 12000 er Icontrol=500 HA Fig.1 
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Icontrol=0 uA, BPF (80 ~ 
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CHET SECITATEOOANBMERNITP AGI AR 
Ree COIN AGREBRUMAIN y TP BY oR 
SNHTWETF, 

AMM L, 1pINEAD, Zin BAH & &H) ,Apingy 
EMaReRETS, AY bOI MICRO TWETFT, 
KE7-6piny, HAmMmPCBe THY, ChicHth ens 
Hic I- hO—ISRICkW, A-PYLNW-TFIL Ve 


BRS KOE YZ BQ13, QuPEHANCHKLE 
FU VARQ?7~QrlsHvUY bE L CUE 
FT, CNAVUY ES Sate niet ei Gg 
$S42ILhO-WSRICFLEH*EZHHMEmitter Lf 
WRINLEF, CO CHEHMAAVNHOeFnisHAr-r bs 
7— (3) RUALY KF (4) SAC CEMEBKTS 
Qi3, QUO ALT Blcld Vo PRAGA NTOET, 
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BA6110 


EB) O AES) Atl eR T OAL b 2 F7-(BONAIMA 
LY KS F-(HCKURERANT, AUS REBAR MODA 
LU KS S-AOMNENSLALTVETF. 

BIC ANP SNE, BRN L AICHIED RN, opin 
(CH SRO EL, STIR EW BEPRBEVLET. 
oc OBA BOA-PUNW-TFA{ ld, 4pinny k 
O—JV Bt et lcontror, Spins ttHMROK TSC, 
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9 KT 
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@ St UF Ab An aA 

(1) IEA Avia (1 pin) 

SBOE ANMECT. FIA-KNIPAICLOENS 
RICA, ANMFICESBICMLY YU -—ACAABM 
EANTHOESF, AWMMEKAS TECH, E 
tA NETH, 10KQU EC, IF UBEOK 
 SMMRICE ET. 

Anke ld 1k Q~20KQ RE eR ANS CC ERELE 
Fo 

(2) BA Avia F (2pin) 

EHOBANMTCT. EANMFOAN EH ¢ iin 
{A CGNDLET, FEAT VY hHABe COMP CTV 
kG, (Fig3) A 7 y head, ANAT? 
FLACK SEWVEIAD AR Hin eA ULTCE Sb. 
(3) ADIN PRET A — BMAF (Spin) 

ANNA PAALA- KONA PRER IOP CC OMF CR 
HE SHET. 
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HEHNET, 
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(1) BAGTIOD SAM RHC LT, BE mg hades (AMZ 
2A) & Fig. 3icmLETF. 
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A- KOT YL E-AFALAOIECRHRE SBE VRMRLET. 
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NAPASH, EMERMLET. 
ZOHBAOFI{ Vt, FIA-KOTVE-BY ARae 
AHR NCES NKICEW LE CHO SENET. 


ROAM 91 


UVN2S324 BR Svan 


BA6110. 


A(v)=9gm * RoX uae, 


B4A- KDI LEAL A Ra= (26/ I (MANQES 4), 
Spin/\4 Y ABRilolt, lo>=(Vec—1V) /R3piNncGVET. 
B4A-KNAPAROIY KOSH A -— Tv I— 
THIYNIFIE Fig. 3temMUET. 

US INT PP AROIY hO— IDB HAMTHD=0.5% RF 
ANDFITEFIGAICHRULET, | 
BIA-ENAVPAZARELCOAY hOB RMT — yy 
W—-PFFAVLOPITIE Fig 5(CMLETF. 

A> hoe Ht SNHOTIT7S Fig 6lCRLET. 
HLA-—KINIP PRR SN EO a Pe Teta 
ET. 

REERMODTIT7& Fig 8ICRLET. 

(2) BAS110MO (SARE UT, BE RMO-/NAT 4 Ib 
AELTOMDAME Fig QICMULETF. 


100k yR 
(A Dt y biBE) 
RIN 


—Apinnhay KO-BREBAZASTECKLNAYbKATIA 


HMfokBASZTEMPCHET. 
Dy kA TARRfols 
Ras9Gm 
(R+R a )21C 
CR ho & h—-6dB/OCT CRELETF, 
Fig.10(<Icontror sth tEO TTI ERLET. 
(3) BA6110O (SAB & LC BER 2 RO-/NAT 4 
WEAEVLTOWAGIe Fig.11(CRULET, 
4pinNI> hKO-WBREBASC EK LW AY KATA 
HAfotBZSZCEMCEET. 
iss RasGm 
(R+Ra)-271C 
C# hb K Nh—12dB/OCT CmRULET.. 
Fig.12\CIcontroLet ih HED TT IeMRULET. 


fo= 


Vcc=15V 


OUT 


<+——_|conTROoL 


30k Q 


VeE=—15V 


Fig.2 sit ml@letads (eth U a —L) 


© BRHHY hs Y Electrical Characteristic Curves 
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VOLTAGE GAIN: G, (dB) 
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Fig.11 BEBO RO-NAZD {IVA 
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BA3128N/BA3128F 


A-F 4 AHA YFHEANP LT (2A01 HH) 
BAS 1 28N Audio Switched Operational Amplifier (2 Inputs, 1 Output) 
BA3128F 


BA3128N/BA3128F It, HHOANRPLTICPFOATA 
{yy F OME HRA, TY O— we &e ABBEY) ON/ 
OFFT SCE, ADWMMA CMARICT I UOWRADS 
BAEC ANP USCS. 

SRSE MS RNs M—-BRO C6 5S CHRMEAAETT. 
Ny 47 — 7 |& MF8pin (BA3128F), SIP8pin (BA3128N) @ 
ee 


@ 44235341 / Dimensions (Unit : mm) 


BA3128N 


10.5+0.5 


The BA3128N/BA3128F are operational amplifiers pro- 
vided with analog switching function, and can switch 


gains at the same time as switching inputs by turning 17.78£0.3 

ON/OFF the control pin from the outside. It can be po- 
wered by either single or double power supplies. The 

packages consist of SOP8 (BA3128F) and SIP8 pin 

(BA3128N) BA3128F 

@ th 


1) BEM, MBSE DAE CHS. 
(i—SR 5~32V, MBmR : +25~+16V) 
2) (EXER CHS (Vp=2.0uUVims, Typ.: FLAT). 
3) HBAzAVayIS IAPWS, 
4) BFS, KEXCHS (Gyo=110dB, THD=0.0015 = | ae 
%). ST Yy 
1.2740.2 0.40.1 th 0.3m 
@ Features 


1) The IC is operable at low voltage, at single power 
supply. 
(Single power supply : 5-32, double power supplies 
:£2.5-+16) 

2) Low noise (Vn=2.0p V rms Typ. : FLAT) 

3) Smail change-over shock noise. 

4) High gain and low distortion (Gvo=110 dB, THD= 
0.0015%) 


@ Ax 
VIR, 4-7F1A4ATL7, TOHMESAR 


@ Application 


VTR, audio amplifier, etc. 
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BA3128N/BA3128F 


© FAY 744 P75 1/Block Diagram — 


BA3128N | BA3128F 


@ Aab = ihe 


—IN Bi6 | ae Al 3| 


+IN B[7| cs Al2 | 


Irs ae 


96 _ | ROM 


BA3128N/BA3128F 


@ xt BATH Absolute Maximum Ratings (Ta=25°C) 


00% 
MADRE v 
AmB [aaa 9 +50 mA g 


* Pg tte CBRR< EAU, 


@ BAA Y Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcoc=15V, VeEE=—15V) 


BAWHNSE VoH/VoL ‘9 
memzaxr—7 | ote | — | 8 | — | ap [tthe Fig. 14 
Sea THD | — | o015 | -— | % | f=1kHz, Vo=5Vims Fig. 15 


EVI ADIN PABROAGIS, MED PNP KIOL>VARCHMEANTHEW ETO, ICPSOHMNHTAMCT. 
MAHERESEH IS LTHEW EGA, 


ROAM | | 97 


© BAN HE / Electrical Characteristic Curves 
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SUPPLY VOLTAGE : V+ (V) 
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AMBIENT TEMPERATURE : Ta (°C) 


Fig. 4 (ESHER ARBRE 
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© EERE /Test Circuit 


GE) Co, Cg: RA (Bae) 


AEE (REE R—1) 


AVE IRE 
ATA vy hBE 
ANAM yY KB 


ADIN, PAB 


A tie FAG 


IAAT 5S PRALE 
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BBE RAL 
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Fig. 7 BITE EIS 1 


BA3128N/BA3128F 


15 —15 0 VFo OFF OFF 
VF3 OFF ON 
15 —15 0 
VF4 OFF 


1. ADAM» KBE (Vio) 


| Vet | 


VION F-FRY/RS 
2, AAAT Ly KBE (lho) 


| VF2—VF1 | 


O=Ri(1-ERi/Rs) 
3. AANA PABH (Ip) 


| VF4—Ves | 


IB DX Ri(1-+Ri/Rs) 


OFF | OFF 2 
OFF | OFF 3 
on OFF 4 
OFF | OFF 5 
OFF | OFF 6 


Kites AG (Av) 


Av=20lo 


20(1+R¢/Rs) 
ST Vre—Ves | (48) 


IBS SRRALE (CMRR) 


CMRR=20lo 


24(1-++R¢/Rs) 


SiR SIERRALE (PSRR) 


PSRR=20lo 


28(1-+Ri/Rs) 


Sy VE10—VF9 | 


S| Ves—VF7 | a8) 


(dB) 
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BA3128N/BA3128F 


all ch 
dy b A—ILSW iti ASL 
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1k / 100kQ 
47kQ, 
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Vic 15V, Vee =|" 15V 


Fig. 14 ile 8 (A-BRIZOAK—7) 


nom 101 


BA3128N/BA3128F 
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BA3128N/BA3128F 


a aa a aa erent Re Na ee sO CEASE ea Ee ee 
@ FS AAEIRP/ Application Example 
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IN-A o—| & | 
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| 
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Tur 
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B : Gy+10dB 47kQ 
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BA10393/BA10393F/BA1 0393N 


BA10393/BA10393F 


BA10393N 


BA10393, BA10393F, BA10393N (¢, 7 a PIVDIALINL— 
BCG6 ARTF VALOIS Neo CaN, Ua eer 
OR ft D ATAE CT. 
SSR SLBADA<, H-BRNFOWS Id 2 ~ 
36V, HB RFOwMsAlE+1~L1V EF. Ny FY 
l$ DIP8pin(BA10393), SOPpin(BA10393F), SIP8pin 
(BA10393N) ¢F. | 
BA10393/BA10393F/BA10393N are dual comparators. 
The use of open-collector output allows wired OR con- 
nection. 
@ 
1) S/F SE BAY LL. 
(H—BiR; 2~36V, MER, + 1~118V) 
2) HB Bt D> ov (0.4mA Typ. Vec=5V), 
3) ANAT ty bBiRt (25nA Typ. Vec=5V) RU AT A 
7 ty bE (£1.0mV Typ. Vec=SV) As EU. 
4) ABAD SE BAY BV (O~Vcc—1.5V). 
5)4-PFLIvIZHACHS. 
6) 393¢ BRAND HS. 
@ Features 


1) Wide range of operating voltage (a single power 
supplies: 2-36V, both power supplies: = 1-+18V). 

2) Small consumption current (0.4mA Typ. Vcc=5V). 

3) Input offset current (25nA Typ. Vcc=5V) and input 
offset voltage (+1.0mV Typ. Vcc=5V) are small. 

4) The range of the same input voltage is wide (0-Vcc 
=='1,,5V). 

5) Open collector output 

6) Compatible to the 393. 


@ 70744775 L/Block Diagram 


BA10393/BA10393F 
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FAPWAYNL—-a 
Dual Comparators 


@ S323 / Dimensions (Unit : mm) 


BA10393 


R1.0 


| 6.8+0.5 | 
3.2+0.2 3.6+0.3 
Ales 
—) 
+ 2.6+0.2 
oOo 
w Tit 
+ 
Oo 


. 0 aa 
Po sds 3 hed 
7.62+0.3 8.8+0.6 


BA10393F 


S 1.27+0,2 04+0,1 


BA10393N 
19,5722 


ieee 2.810! 
20 R10 
Be C1.0 


17.78 +0,3 hale 
1.25 


BA10393N 
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BA10393/BA10393F/BA10393N 


@ ASB EE ee /~ Circuit Diagram 


=] 
y 
JN 
: . F L 
@ xt ATH / Absolute Maximum Ratings (Ta=25°C) 
4 
Limits 
Parameter 
BA10393 BA10393F BA10393N 
ep i es lt 36 (+18) 36 (+18) 36 (+18) 
aTaiBk 600 * 550* 900 * 
ERA HSE +Vcc +Voc +Vocc 
ABA BE —03~Vcc —0.3~Vcc —0.3~Voc 
6) (HR Ee aH —40~+85 | —40~+85 —40~+85 
RRR E CH —55~4125 | —55~+125 | —55~+125 


* PgtStER & CBR KE SU, 


© BSH) / Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+5V) 


lint —lin~ |, Vo=1.4V 


Parameter 
AnAI Ly KBE 
ANAM Ly he 


ADINA PAG 25 250 nA Vo=1.4V 
AAA SEH — Voc—1.5 | V = 

SLAG 106 — dB Rp =15kQ 

fe (2 SAF GBB SS rit 0.4 1 mA R, =00, on All Comparators 

HH ARIA SB ait 16 _ mA ViInT=+I1V, Vint =O0V, Vo=1.5V ; 
HH 7) RAN SS 250 400 mV VinT=t+1V, Vint =OV, lsink=4mA 
HU —7 Sit 0.1 — nA Vint=+1V, Vin =0V, Vo=5V 


Fig. 1(a) Basic Comparator Fig. 1 (b) Driving CMOS Fig. 1(c) Driving TTL 
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@ BA stt Mas / Electrical Characteristic Curves 


OUTPUT VOLTAGE 
Vo(V) POWER DISSIPATION : P, (mW) 


INPUT VOLTAGE 
Vin (mV) 


106 


Ip (nA) 


INPUT BIAS CURRENT : 


75 100 =125 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.2 AK AAR Be 


SUPPLY VOLTAGE : Vt (V) 


Fig.4 AWNIVAZBR-BSRSERY 
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ale NOVEM leah Hustle 
toot TT | TT tt 


kh ee eee 
ele ee ed 


1.5 
TIME (4s) 


Fig.6 (mietstt I 


Ie(mA) 


QUIESCENT CURRENT : 


SATURATION VOLTAGE : Vo, (V) 


OUTPUT VOLTAGE 
Vo(V) 


INPUT VOLTAGE 
Vin (mV) 


ll 
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pj | 
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| iA 


a 
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SUPPLY VOLTAGE : V*(V) 


Fig. 3 MESS R ERS tt 


100 
OUTPUT SINK CURRENT : |, (mA) 


Fig.5 WARNS Hh Saat 


TIME (zs) 
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BA10339/BA10339F 


BA10339/BA10339F 777%"? 


Quad Comparators 


@ 4432+ ;4H / Dimensions (Unit : mm) 
BA10339/BA10339F lt, 7 7y FOL INL -2CF.F- 
FLIVLISGHAECH DTH), TIV— FORBES 
ATAE CT. 
rekRetemAra<, 3-BRMAFOBSIS 3~36v, 
mS REED WS 4 415~H18V CF. Nyt id 
DIP14pin(BA10339), SOP14pin(BA10339F) CF 


BA10339 


ZV U 


~ 
~ 


BA10339/BA10339F are quad comparators. The use of 
open-collector output allows wired OR connection 


2.54+0,3. ieee a 


ia 


@ HR 15.24+03 
1) /FSERBAP LL, BA10339F 

(—BiwR; 3~36V, mas; +1.5~418V) 
2) AB SRPD Lv (0.8MA Typ. Vcc=5V), 14131211109 8 


3) ANAD Ly b BR (SNA Typ. Vec=5V) ROAD 
Jey KBE 2mV Typ. Voc=5V) PYVAU, 

4) ABA HSE BHD BV (O~Vec—1.5V), 

5A-TFYLALIZSHACHS. 


(ea ai 


@ Features “| 9 


0.3Min. —) 
SO 1,27+0.2 0.4+0,1 


1) Wide range of operating voltage (a single power 
supplies : 3-36V, both power supplies : +1.5+18V). 

2) Small consumption current (0.8mA Typ. Vcc=5V). 

3) Input offset current (5nA Typ. Vcc = 5V) and input 
offset voltage (2mV Typ. Vcc=5V) are small. 

4) The range of the same input voltage is wide (0-Vcc 
—1.5V). 

5) Open collector output. 
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BA10339/BA10339F 


e FOyYIHIPD 5 LRU ABER Block Diagram and Circuit Diagram 


BA10339/BA10339F 


<t 
z 
+ 


- 
= 


@ 3+ ATK Absolute Maximum Ratings (Ta=25°C) 


| Limits 
Parameter Symbol Unit 
BA10339 BA10339F | 


She 36 (+18) 36 (+18) V 
BIBK 1100* mw 
2H ANEE Vip 


V 

V 

{Fim 5 0 Topr —40~+85 | —40~+85 C 
C 


* Pg ttERe CBR < ESL. 


@ SAH Ht Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=+5V) 


te + » —I 


ANRATVY bP Sait ire) = 5 56 nA 1 UN’ nN |, Vo=1.4V 


RANA PAB ip 250 Vo=1.4V 

IAEA 7) EEE SBE View | — | vec-t5 |v | ~ 

(SS FOR eS ht | ota J 0.8 2 R=, on All Comparators 

HH PAA TA lS eee |e 16 —~ Vin =+1V, Vint =0V, Vo=1.5V 
er: Vin -=+1V, Vint =OV, lsink=3mA 
Hh — 7 it ot | = mvt HV, vin =0v, Yo= sv 
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BA10339/BA10339F 


@ SAMS Hs Y Electrical Characteristic Curves 
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W—TSEVu 


Fig. 1 stAia@k PARE Fig.2 @faSleen-SRSE SH 
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BA612 


BA61 2 SchABmK FT /\ 


5-Channel Large-Current Driver 


@ 4254 R_/ Dimensions (Unit : mm) 


BA612(4, ABR KF ITNICG, ANBntt é F-UL 
KY ROY YAZSIPUT SEBAYW CF, DIPI4pingA 
HDPYSARM—AMICHTT, RRELOTUABIC E> 
TWET 


The BA612 is a monolithic IC consisting of an array of 5 
Darlington configured transistor pairs which have built-in 
input resistors. They were developed for use as large- 
current hammer drivers. The device is housed in a 14-pin 
DIP package with input and output pins aligned in the 
same direction for easy mounting and PC board layout. 


15,24+0.3 


@ HH | @ Features 
1) SERBS - UY RYE KGL VASP CHS. 1) 5-circuit Darlington transistor array. 
2) KBH (400MA) OBR KIT THSECHS, 2) Large-current drive capability (400mA). | 
‘ ; 3) Inputs and outputs are aligned for easy mounting. 
— — = JI 
=) ah aia FAC HY CUNT, BR LPT Uc 4) Large amplification factor. 
4) SHURE YA EU, 5) Can be directly connected to MOS LSI devices. 
5) MOS ICE BH CXS, 
@ Ae @ Applications 
INVZYLITE REIT Solenoid hammer drivers 
Vp= korn Relay drivers 
LED drivers 
LEDKUT/\N 


@7AvI7447759L/Block Diagram 


110 | 00179—31—S2G556 


BA612 


e $B KER / Absolute Maximum Ratings (Ta=25C) 


Unit 


om 


* Ta=25CLLE CHEAT SBS Id, TCICO KS SMWERUS. 


@ AME BBKE Y Circuit Diagram 


13 12 11 
© © O 
R, 3. Qs 4 Qs 
wis oe Rama 38 
Qu. Qe 
R, ==25ka R, = 25 ka 
Fig.1 


@ BRAY Electrical Characteristics (Ta=25C) 


=) 
Ow 


@ BAAD et Hhse Y Electrical Characteristic Curves 


POWER DISSIPATION: Pd (m 


AMBIENT TEMPERATURE:Ta (‘C) 


at Sia — la tt 


Fig.2 


MAXIMUM OUTPUT CURRENT :1 out (mA) 


Sli fale SHE 


fxRL IHzblb 


40 60 80 100 
DUTY CYCLE : (%) 


Fig3 WHNSR-Fa-TFrt DIV 
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a ATWO NWV IS 


BA612 


Oo 


(A) 4NOAT3IOVLIOA LNdLNO 


(A) G8S) OATJDVLIOA NOILVYNLVS LNdLNO 


INPUT VOLTAGE: Vww (V) 


OUTPUT pee tout (mA) 


Fig5 HABSE-ANBEM Oe) 


Fig4 WARNS — HH Beitr 


‘a 


344: LNAYYND NIVD 


(A) WASJOVLIOA QIOHS 3YHL LAdNI 


C) 


(* 


AMBIENT TEMPERATURE : Ta 


AMBIENT TEMPERATURE : Ta (°C) 


ae he 3S — Fe) eh AS (Vo= 1. 5VB§) 


Fig.7 (Bint 


Fig6 ANALY Y aS SE - BABE 


(A) GES‘ OATJOVLIOA NOILVYNLVS LNdLNO 


2 ~o 


3442 Ollvdy YIASNVYL LNIYYND GYVMO4I OG 


C) 


AMBIENT TEMPERATURE:Ta ( 


AMBIENT TEMPERATURE : Ta (°C) 


Fig.8 ween se — ABBE 44 tt (Vo=2V 84) 


Fig9 WRN — AAR 
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BA612 


@ ATERBE Y Test Circuit @ fs FAR_/ Application Example 


Vec 26V 
O 


Fig.10 


SMMtBHRe KOT ATS LAI, FIigA2D4d 9 cH L 
ET 

AWC MIICMBUER HOY -VEMASEIKIILT 
SLA-KFEAMTSDBDRPHVET, 


lout 


Vout (sat) 


i A TYNE 


Fig.11 
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BA614 


BAG14 ‘xsHKa15 


6-Channel Large-Current Driver 


@ AGE TER rs Dimensions (Unit : mm) 


BAGI4(S, CHRAW DAN EF-UL bY hSY 
YAZRPULT CT. DIPM4pinGAAYS2lal— Ale 
CWC, RELOETUMBIZ2TUETF, 


The BA614 is a monolithic IC consisting of an array of 6 
Darlington transistors with input resistors. It is housed ina 
14-pin DIP package with inputs and outputs aligned for 
easy mounting. 


@ HR 

1) GRAF -ULY RY KIL Y ABIL CHS. 
2) HA1TOOMAM Si K > 1 TARE. 

3) AMDYEA—-ARICH TT, FRULPTFU. 
4) MOS ICE BRCES, 

5) BAIA SV, 

6) A TMEV, HAME24V¢ SRE CHS, 


@ Am 
@ Features INVVYULITERITN 
1) 6-circuit Darlington transistor array. WL-RITIN 
2) Large drive capacity (100mA). LEDES7/\ 
3) Inputs and outputs are aligned for easy mounting. 
4) Directly connectable to MOS LSI devices. 
5) High current amplification factor. @ Applications 
6) High input and output withstanding voltages (24V and Solenoid hammer drivers 


24V). Relay drivers 


LED drivers 


@ 7744775 L/ Block Diagram 


OUT1 
IN2 OUT2 
IN3 OUT3 
IN4 OUT4 
INS OUTS 
IN6 OUT6 

GND NC 
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BA614 


@ MXIRATH / Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol Limits Unit 


SReE Vcc 24 V 
IL SB 100 mA 
FE 


* Ta=25C LE CHAS SBS ld, 1 CIO 5S SmMWERUS. 


@ AEB Y Circuit Diagram 


| 14 2 13 3 12 4 Wo § 10 6 
O O O O © O O 


; i i ; 7 i ; 
07 


D 
————0 


R, =25k Ro =25k RK. =95k 


Fig.1 


@ BRAHHtY Electrical Characteristics (Ta=25C) 


qaaaan im | ve | - | - |= ]v | - 7. — 


@ SANE HH Y Electrical Characteristic Curves 
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OUTPUT VOLTAGE : Vout (V) 


COLLECTOR SATURATION VOLTAGE : VcE (Sat) (Vv) 


OUTPUT CURRENT : lout (mA) INPUT VOLTAGE : Vin. (V) 


Fig4 Whyte FigS AWS 


@ ATER Test Circuit 


Fig? IL 7 28S AE ES 


Fig8 AV SHAME 


@ FARA Application Example 
| metAe FITATS ERM, FigINd 5 CHR LE 

To 

Ae cw icFRERMOY-VeEMazSLIICIIL-T 

FLA-—FEAMIFSWVBPYSH WET, 


116 | ROH 


BA6256 


BAG256 = cn AB kot 


6-Channel Driver 


BA6256(4, 6HRAY ORS, ABSRETT/NC, 
SER(ENYRBOLED, UL-, YL YT KFEEDEGF 
(INFICHETU TUES. HIS, AN BSHRPSYA (Typ.) 
ce < CMOSO BIE EF TNR TT. 


BA6256 is a low-voltage and large-current driver incor- 
porating 6 circuits, which is designed for drivers of 
LED, relay, solenoid, etc, in the low-voltage operating 
devices, In particular, it is most suitable for the direct 
driver of CMOS because input current is as small as 5 
HA (Typ.). 


hes 

THA SH400MAE CO EGIL TP AREC HS. 
2) XbA Tie Ft & 0 

3 ANT YE-FL APA 


@ Features 


1) The IC can drive devices of a maximum output cur- 
rent of 400mA. 

2) Equipped with strobe pin. 

3) High input inpedance. 


@ 70744779 L/Block Diagram 


@ 4+32t 34H / Dimensions (Unit : mm) 


To 254+40,3 


17.78 +03 


| AT NY YNWY AZ 


© As 
INVIYUVLILTREEDGTIN 
YVL-KITN 
LEDK>T/N 


@ Applications 


Hammer solenoid driver, relay driver, LED driver. 
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BA6256 


@ AME BRE / Circuit Diagram 


Ri ,5 
R2 ,6,10,14, 18, 22=10kQ 
7 


.9,13,17,21 =25kQ 


R3,7,11,15,19,23=4880 
Ra .8,12,16,20,24=6k0 
R25, 26,27, 28, 29,30=40kQ 


@ @Xt+B ATK / Absolute Maximum Ratings (Ta = 25°C) 


*Ta=25 CLL CHAS SHS, 1° CILDK135MWERUS. 


@ BRAT / Electrical Characteristics (Unless otherwise noted, Ta=25C, Vcc=6V) 


NT UNWANEE <a —_ lour=200MA, 1 RRO) &ONRS Fig. 3 
00 


A-LNIVAASE = lout 2100 uA, 1 BIRR AONRS Fj 


AVNER loyt= 100mA, Vin=6V Fig. 5 


® 
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BA6256 


© SAH SMA Electrical Characteristic Curves 


6 RARER TF 


#058 U 1 Hzblb 
Ta=75CLUF 
1600 z ; 

E 
ae bE 
= 3 
— E 
z 
O 1200 i 
= 1100mW ce 
Oo >) 
= : S 
RA 3 z 
D ' fe 
a 800 2 
if 3 
= 7 S 
re) ‘ = 
Oo 400 }-— Ss 

i 

4 

t 

' 

: 

0 
40 0 20 40 60 80 100 
AMBIENT TEMPERATURE : Ta (‘C) DUTY CYCLE: (%) 
i EA CSS ——. 7) Sf . = —: ~ 
Fig. 1 MBX A Meee Fig 2 HHBRA—Ta-—T 1 +7 DIvteye 


@ ATABRE/ Test Circuits 


| IT out =100mA 


(1pin= OPEN) 


Fig. 3 


| T out =400mA 


1N OUT 


O BA6256 O 


GND 


6V 
6V 


Vcc 
VIN 


(1pin= OPEN) (V) Vce (sat) 


Fig. 4 


220 


BA6256 


(1pin= OPEN) 


Fig. 5 
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er, AT NSN 


BA664 


BAGG4 


BAG64it¢, THY SHLTA-—KEAML, Ht lt Be 
BUVICTAZKDICHMHULEICG, AWB sa F-UL 
KU ROL VASP COMBA CF, DIPI4pinGA 
HAPSARM—AMICH TUT, FRUPTVABICZ 5 
CW#ET. 


The BA664 is an IC built in with clamping diodes, and 
developed for the purpose of reducing external compo- 
nents possibly. It is provided with 6 circuits of Darlington 
transistor arrays with input resistors. The device is 
housed in a 14-pin DIP package with inputs and outputs 
grouped for easy mounting. 


eH 

1)6GRA-ULY RY RIL YABTIUT CHS. 

2) 100mA Max.O Bit 4 7A ATAE. 

3) AHAPE—ARNCH TT, BRLP TFL’, 

4) MOS IC¢é BRCES_ 

5) & MSHA SV, 

6) A HAE 38V,H AE 27V & SHINE CHS. 

7) PBHBSH KIT VTANDIVIL TAI 4A—- KY ARS 
NTS 


© Ae 
INVYYLITKREITIN 
YL-RKOTIN 
LEDE>4/N 
N\BE-AREDTIN 
ZuTIKFITIN 
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Gch ABM TT /\ 
6-Channel Large-Current Driver 


@ HE 7t54 EY Dimensions (Unit : mm) 


0.5+ 
TC 2.54+0,3. see 


15,.24+0,.3 


@ Features 


1) Six circuits of Darlington transistor arrays. 

2) High maximum drive current of 100mA. 

3) Inputs and outputs are grouped for easy mounting. 

4) Directly connectable to MOS IC devices. 

5) Large current amplification factor. 

6) High input and output withstanding voltage (88V and 
27V). 

7) Built-in clamping diodes are provided to enable the 
drive of inductive loads. 


@ Applications 

Hammer solenoid drivers 
Relay drivers 

LED Drivers 

Small motor drivers 
Lamp drivers 


00207—31—S2G556 


BA664 


@ 7077447754; Block Diagram 


Ry=25kQ Ro=25kQ R3=2kN 


@ @xtRATH Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol Unit 


8) (Fim iS $0 Topr 


(RIFE —55~125 


* Ta=25CLLE CHAS SHSlt, 1 CILDE5.5SMWERUS. 


ADWFAWE (CE) V+ 

ASFME (8) Vv— 
e608 
=~ 
 =85~ 125 


@ Sah Electrical Characteristics (Ta=25C) 


Parameter Symbol 


Vo =20V, VIN =0V Fig.5 


+ 
< 
v 

“E 


= 
j=) 
=) 
r 
> 


lout =75mA, Vin =17V Fig.8 


Vin =35V, lout=OmA Fig.6 


s+ | a 
Sis 
ne ae | 
>| > 


SfA-—KU-7 Bit 


S44— SABE 


aa 


— 
ho 
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ATNYRNYVUIS 


BAG64 — 


@ BAM Electrical Characteristic Curves 


SRR RREEES 


Elede Wake Heh eke 
3 % ~ v2 0 ° 
dg 


8 
ee ceeea en, 


SESESER IRE 
ARERR 
eee 
RR ERE SES 
SEaEReEE 

SaR Cee ee 


50 
oO 


(A) QBS) JOA: 3DVLIOA NOLLVHNLVS HO.L903T109 


Ta=75C LF 
VIN= 20V 


GEIR IBS Be 


ae 4NO |: ANSYYND LNdLNO WAWIXVAN 


(mA) 


TPUT ae > lOUT 


U 


Fig3 tw tett 


th FLAS 


t—-7ya-T ft 


Fig.2 HHS 


aaa 


SaeEEn 


ae 
aes 

Es 

e 


(A) 4NOA:3D9VLIOA LNAdLNO 


> 


INPUT VOLTAGE - VIN 


Fig4 ANISH 


© ATERBE Test Circuit 


OUTPUT 


D> 
oO 
be 
D> 
oO 


OUTPUT 


Fig.7 


Fig.6 


Fig.5 
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BA664 


Fig.8 


Fig.9 


@ FAB / Application Example 


iE: HMA eE KIT ITS CSS FiglONSDCHMLET. 
(8pin (t BRVCC CIMT SC C) 


Fig.10 
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ATTY RNWVNIT 


BA12001/BA12002/BA12003/BA12004 


BA12001/BA12002 


BA12003/BA12004 
Sin ABR —UL bY RIL VASP 
High-Voltage, High-Current Darlington Transistor Arrays 


@ 4425 54R / Dimensions (Unit : mm) — 


BA12001, BA12002, BA12003, BA12004(4, #—UYrk 
VRILVYARE TRAM LLSMEAXKSRO KOT Y 
ABPULICTF. 
YE-ALWVECOBBSEB EAT SHS VES 
F—YMINAS 4 A-— FP, N- ABR te AR L 
CTWSED, Wt Meare < CTHET, 
HAMEED SOVER<, HANS > 7 SiR) b500MAL 
KEWD CRED FI TINORF EDI YL AIT—-Ale 
Brill CT 5 


+0.3 


The BA12001/BA12002/BA12003/BA12004 are high- 
voltage withstanding, large-current transistor array that 
contains 7 Darlington transistors. Built-in surge absorb- 
ing diode, required for use with inductive load, e. g., 
relay coil can eliminate parts to be externally con- 
nected. | 


3,2+0.2 4.2 


Ts 2.54+03 ; 


17.78 +03 


© R 

1) HNBRYA SX (lour=500MA Max.), 

2) HME EL’ (VouT=50V Max.), 
3)F-YYLRY EGIL YASE (MBAR TUS. 
4 HARIC+-VMMA ST A—-FEARL TUS. 


@ 7077447 75L/Block Diagram 


@ Features 


1) Large output current (lg=500mA) 

2) High withstanding voltage of output (Vg=50V) 

3) Built-in 7 Darlington transistor circuits 

4) Built-in surge absorbing diode in the output stage 


@ Axs 
LED, 3Y 7, UL-, VLU JT FEEDERS 
theF “EDIT YA27L—-Zz 


@® Applications 


Driver for LED, lanm, relay and solenoid 
Interface for other elements 
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00174—31—S2G556 


BA12001/BA12002/BA12003/BA12004 


@ A*EBRRKE/ Circuit Diagrams 


Fig.1 BA12001 Fig. 2 BA12002 


Fig. 3 BA12003 Fig.4 BA12004 


@ #6xtR ATH / Absolute Maximum Ratings (Ta = 25°C) 


EEE Vce V 
ABE (BA12001 (5 BF < ) VIN —0.5~+30 V 
AD BH (BA120010 #) lin 25 mA/unit 
HH 7) aa ait 500 mA/unit 


* 10 INILARS20Ms, Fa-TF AH 7NWS10%, 7 ARAB. 
* 2 Ta=25CLLE CHAT SRSI4, 1 CIOAIMWERUS, 


@ £225) 1/F 1+ Recommended Operating Conditions (Ta = 25°C) 


Parameter | Symbol | Min. | Typ. | Max. | Unit | Conditions 
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i % ATWRNUYUT 


BA12001/BA12002/BA12003/BA12004 


@ BAH Electrical Characteristics (Ta = 25°C) 


: Perf 

HH RAN SE VCE (sat) = 1.14 
Pee [os 
Paar 
oa [05 


1 : BAI20INDAABE, ANSMRSIM HMC LVEF. 


@ BEE / Test Circuits 


(1) HOU —7 Bie I (2) BRE RH hee =—— 


HH RANE Voce (sat) 


OPEN 


OPEN IL 
Vce 
Vcel 


(4) ATV Bit lin 5) F44— FRSA Ir 


OPEN 


OPEN 


OPEN 
O 


© OPEN 
TEST SIGNAL LEVEL 20mvrms 


Fig.5 
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Vce=50V Fig. 5 
louyT=100mA, lin=350pA | Fig. 5 


VcE=2V, loyT=100mA Fig. 5 


VcE=2V, IoyT=200mA Fig. 5 


Vin=5V 


VcE=2V, IoyT=350MA Fig. 5 
Vin=17V 
Vin=3.85V Fig. 5 
VR=50V Fig. 5 
Jp=350mA Fig. 5 
Vin==0, f=1MHz Fig. 5 


(3) ANBE Vin 


OPEN 


lo 
4. 
Vi Voce 


(6) 44 4— FIBSE Ir 


ine 


OPEN 


OPEN 


BA12001/BA12002/BA12003/BA12004 


@ F&A) / Application Examples 


we 
mw 
RY LED 
WUYUL-KFTIN (2)LEDE 71 /% 
Fig.6 
© HANOROSZRRA 


BA12001 (4, PMOS, CMOS, TTL ®—fti) + #2 EK 
CAREC KGL VY ASPULICT. 

N— ASHE 25MA HURST SA H(C, Bini * A 
FLAW CIMT SDE HWET. 


ee BAH eM Hs Y Electrical Characteristic Curves 
1200 
1100 


1000 


800 


600 


400 


POWER DISSIPATION :Pd (mW) 


200 


AMBIENT TEMPERATURE: Ta(°C) 


Fig.7 MABK ARSE RH 


Ne 
“9 
S 


N 


(€ At A 


OUTPUT CURRENT: lour(mA) 


10 20 30 40 50 
SUPPLY VOLTAGE : Voc(V) 


Fig.9 HASH -BSREER+ 


BA12002 (4, 14~25VRMPMOS¢E AMMCASEIICH 
atSNEEDC, ANBMAE HMRI SEOTNTHOAN 
IS ENIDD ID KARST A— KF (TV) RUE BCH 
GenTrEs. 

BA12003 (4, TTL3ZIt CMOS (5VEh(FR4) & REATAE CT. 
ANBRE LEGIT SEDICTNETNOAAH CM 
LD Bice SN TUET. 

BA12004 (4, 6~15VOBiRBE & AL'S CMOSRISPMOS 
OMA CHMCESSDlceAt LLbNC, ANBRKEZ 
SE RICHBET SE MIC, THTNOAH (CHAP Bl 
ERAN TET, 
ZNSIlDUC, Als, FIT NOWMACBROMIHE 
HLTK ES, BIE AINT IBED OICeRBTSORK 
Hic, COMM (Qpin) (Bik Cie LT < SUD 


OUTPUT CURRENT: lout (mA) 


DUTY CYCLE (%) 


Fig. WASAB 


DC CURRENT GAIN : hre 


10 20 50 100 200 500 1000 
OUTPUT CURRENT : lout(mA) 


Fig.10 BRE ASR HH Batt 
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ian ATWWNUV AIT 


-BA12001/BA12002/BA12003/BA12004 


500 


> 
oS 
oO 


Ww 
So 
So 


200 


OUTPUT CURRENT :!our(mA) 


100 


COLLECTOR TO EMITTER VOLTAGE : Vee (V) 
Fig11 HHBR-IAILVISLS » SABE 


500 


400 


300 


200 


OUTPUT CURRENT :lout(mA) 


100 


% 0.5 1.0 is 2.0 2.5 


COLLECTOR TO EMITTER VOLTAGE : Vce (V) 


Fig.13 HNGR-ALISLS » SBE 


INPUT CURRENT : fin(mA) 


10 20 30 40 
INPUT VOLTAGE : Vin(V) 


Fig. 15 AAS —A ty BEA (BA12003) 
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liN= 350 pA 


OUTPUT CURRENT : lout(mA) 


0.5 1.0 1.5 2.0 2.5 
COLLECTOR TO EMITTER VOLTAGE : Vce(V) 


Fig.i2 HOBR-IL 7 #L& » SRB 


1, (mA) 


INPUT CURRENT : 


0 10 20 30 40 
INPUT VOLTAGE : V,y(V) 


Fig. 14 ANBAR —A HSE ABH (BA12002) 


Ta=- 25°C 
3 4 | Ta=25°C 
q 
= Ta=75°C 
: 
i 2 a ‘ i 
x 
> 
oO 
ke 
=) 
2 
; Wz 4 | 
0 


10 20 30 40 
INPUT VOLTAGE : Vin(V) 


Fig. 16 AHBH—AH BE (BA12004) 


OUTPUT VOLTAGE : Vee our (V) 


OUTPUT VOLTAGE : Vout(V), VcE(V) 


INPUT VOLTAGE : V«(V) 


Fig.17 HABE—-A NSE AS (BA12002) 


25 


Vout=20V 
Ri_=682. 
20 y+ —tTa=75°C 
Ta=25°C 
+Ta=—25°C 
15 + + 


1 Z 3 4 
INPUT VOLTAGE : Vin(V), Vi(V) ~ 


Fig.19 HABE-ANSE SE 


BA12001/BA12002/BA12003/BA12004 


OUTPUT VOLTAGE, Vce out(V) 


INPUT VOLTAGE : Vin(V) 


Fig 18 HAIBE—-AANBSERH 
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AT NY RNUV IT 


BAG18 


BAG18 [=D K?1" 


LED Driver 


BAG18(¢,7% 7X > KOLEDHRRB*E FIT FT CESE 


JICRAES NIC, EsRIEO 7 RAY CT. 


—DIPIBpINGA HAP R—ARICH TUT, RRLPTU 


ACI Go TWET. 


The BA618 is a monolithic IC consisting of 7 positive- 
logic 7-segment LED display driver circuits. It is housed 
in a 16-pin DIP package with inputs and outputs aligned 


for easy mounting. 


eR 

1) 7B AY) CHS_ 

2) BRATOOMAD Skt KF 1 TORRE CHS. 
3) AWARE A—-ARICH TY THRU TL, 
A TIL¢HMCES,. 


@ Features 
1) 7 built-in circuits. 


2) Large-current driving capacity (100mA maximum). 
3) Inputs and outputs are aligned for easy mounting. 


4) Directly connectable to TTL devices. 


@e70v7974477759L/ Block Diagram 


@ Ht2t5kE_ / Dimensions (Unit : mm) 


2.54+0.3 : 


17.78 +03 


Ce hed 
LEDEIS7/\ 
UL-RKITIN 


@ Applications 
LED drivers 
Relay drivers 
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00182—31—S2G556 


BAG18 


@ 3B AER Absolute Maximum Ratings (Ta=25C) 


(RFE FE —55~125 
BKK 1 IB 100 mA 
An#ELOE VIN V 


* Ta=25CLLE CIHAT SWAlS, ICID ESmMW ERUS, 


@ ABER Circuit Diagram 


BAG18 > flrs ~o Vec(8) 
oar OUTPUT 
12kQ 42k 
INPUT 
6.5k 
——o GND(9) 


Fig.1 


@ SAH HM / Electrical Characteristics (Ta=25C, Voc=10V, R_=100Q, C, =20pF) 


| CC(OFF) a 


Parameter 


7] (Low) [B)Pe S it 


Fig.4 


st Circuit 


tH (High) AF) Bt | IN(ON) mA Vin=5V, Vout 2 8.5V Fig.4 
HW (High) ABE | Vinoon V V out 28.5V (RL=2000) Fig.4 
HH 7) (Low) 8b V IN(OFF) V Vout S3mvV Fig.4 
HH 7) (High) eit V OUT(IN) : : V ViN=3V Fig.4 
Hi) (Low) U — 7 7% | | OL(OFF) LA V in=0.8V Fig.4 
WA (High) ANSE Vingon) : : V Vout 28.5V Fig.4 


© SHRM hse Y Electrical Characteristic Curves 


2.0 


1.6 


‘lin (mA) 


INPUT CURRENT 
OUTPUT VOLTAGE : Vout (V) 


INPUT VOLTAGE : Vin (V) 


Fig.2 AY 


INPUT VOLTAGE : Vin (V) 


Fig3 A444 
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A TYNAN 


BA618 


@ AT ERE Test Circuit 


—© Vcc=10V 


Fig.4 


© iS ABI / Application Example 


ETXUREDTN 
BA618/7 Blas 


SF yhKSIIN 


FU y REIT 
BA614 


Fig5 7t7XLb, 5747 KLEDEI1/\ BH 
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BA6250/BA6250F/BA6251/BA6251F 


BA6250/BAG250F* #— 9 > bh 37923704 
BA6251/BA6251F;... 


@ 5t32*t34 / Dimensions (Unit : mm) 


ZMIClk, ThAKIYLVARPUELA CT. Hele, VIRS 
EOV ITIL BEBRIC, Wis SICKO 1 2-7rL-ARl, BA6250/BA6251 
& SUL LEDS EDEBRO KIT TAR CT. 


The BA6250/BA6250F/BA6251/BA6251F are 7-channel 
Darlington transistor arrays. They are especially suitable 
for interfacing between microcomputer unit of VTR and 


5 7.6+03 h 
each IC, or between ICs, and also for driving low-current 5 
device such as LED. 5 BE me S 
| 4 = 

aaa ~ 3 ma ae 93+0." L 

; ai ay —— 254+0.3 i 
1) fitFE 2*30V (Max.) ESv. 3 

_— 

2) HA BS wir’20mA Max. (Vin=3V) CHS 17.78 +03 a 
© Features | BaA6250F/BA6251F 


1) High withstand voltage (30V Max.). 
2) Output current is 20mMA Max. (Vin 23V). 


10.0 + 0.3 


1615141312 11 109 


e Py as EPS HERE Circuit Diagram 
BA6250/BA6250F 
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BA6250/BA6250F/BA6251/BA6251 F 


@ MxXIRATH /osolute Maximum Ratings (Ta=25C) 


Parameter | | Limits Unit 
HIB | Pa 500 * mW 
Ia ee oC Topr ’ 
ee te 

3 


* Ta=25CLLE CHAT SIBSIS, 1 CICD ESmMWERUS. 


aie 
nn 
NO 
Lay 
w_k 
Ma 
OO 


3 
> 


@ BAH Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc =12V) 


Hh 7) ea ip SSE $6 A Vo V Fig.1 
BAG6250/BA6250F | 3 = cee = OOTA 
INI UNWANABE Von V Fig.1 
BAG251/BA6251F | 2 = FourZ ima 
BA6250/BA6250F | 06 | lour<10HA 
O-LNIVANABE Vie : V Fig.2 
ATS BA6251/BAG6251F lout <10uA 
HSE Vour | BA6250/BA6250F p= | = f 14 | | our=20MA, Vin=12V 
V : Fig.1 
Hh 7 Boel as V ce(saty | BA6251/BA6251F Saks | ouT=10MA, Vin=12V 
1 7) eB ait | out mA Fig.1 
BA6250/BA6250F F - | = | 06 | | out=10MA, Viy=12V 
ANE mA Fig.1 
BA6251 /BA6251F / = | = | os | | out =10MA, Viy=12V 
@ AIT ERE Test Circuits 
BA6250/BA6250F BA6250/BAG250F 
BA6251/BA6251F ise BAG6251 /BA6251F 
\ouT 
1~7 UNIT 10~16 N 1~7 1UNIT 10~16 OUT cA 
8 
ViN Voce (sat) VIN GND al 


Fig.1 Fig.2 
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BA6257 7ch Kew kK 7 /\ 


7-Channel Driver 


BA6257l4, 7A DOBSAATUY BANU VYLI TE 
KS NEF, MOS ICDS AHRRFITFCESLIAD 
A VE-BL APES, FIV IFFT A-— FEARL, 
DIP16pinA ') CHBLOTUBKECUTUET. 


The BA6257 is a 7-channel hammer solenoid driver for 
printer of the electronic calculator. Input impedance is so 
high as to be drivern directly from MOS IC, It is built-in 
with clamping diodes, and housed in the DIP 16pin pack- 
age, thus enabling to be mounted easily. 


@ HR 

1) 7BRA-UL RY ROLY ASP UT CHS. 

2) 100MA Max.DBiwt KF 1 TA ARE CHS. 

3) MOS ICE OBHARE CHS. 

4) ADMES8V, HME 24V & SET HS. 

5) PMB KITT TAOIST SST A-— FEAR 
ThYDo 


@ Features 

1) 7 channel 1 Darlington transistor array 

2) Possible to drive 100mA Max. current. 

3) Directly connectable with MOS IC. 

4) High withstand voltage: input 38V, output 24V. 

5) Built-in with clamping diodes for driving inductive 
load. | 


eo Az 
INS QVYULITRREGTIN 
WE-KIT/N 
LEDE71/‘ 


@ Applications 

Hammer solenoid drivers 
Relay drivers 

LED drivers 


@ Ait _ Dimensions (Unit : mm) 


il 254+40,3 ; 


17.78 + 0.3 


@ 7Oy7S4775L/ Block Diagram 


00190—31—S2G556 


BA6257 
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P| AT YON UIT 


BA6257 


© AME BRBKEY Circuit Diag ram 


7? . . 
w 
s 


R, 25k2 , R, 25kKQ . Ry 2kN 


@ MXR ATH Y Absolute Maximum Ratings (Ta=25C) 


*Ta=25CLE CHAS SBS ld, ICID E5MWERUS. 


@ SRN, Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc = ay) 
Parameter Symbol 
(FASE A (HA) 


Min | Typ. | Max. | 
eee eee I oe 
HY — 9 en ee 
IU ZhaFNBE 1 VCE (sat) eae ee. 
ae 
= & 


= 


Vc =20V, Vin =0V 

lout =75mA, Vin =17V 
IL 7 Shaan le 2 VCE (sat) 
ANB 
Ft4A-KVYU-T7SR| Ir 
444— MIRARBSE 


lout =OmA, Vin =17V 


| F =/5mA 


@ AT ERE Test Circuit 


Fig.1 | Fig.2 


Vr =20V 


Fig.1 
Fig.2 
Fig.2 
Fig.3 
Fig.4 
Fig.5 
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BA6257 


Fig 3 Fig.4 


ATYRWNUVUIS 


Fig.5 


@ SAHRA Y Electrical Characteristic Curve 


7 (218 (a) BS Sh1F 
Ta=75CELF 
VIN= 20V 


: louT (mA) 


a 


MAXIMUM OUTPUT CURRENT 


DUTY CYCLE (%) 


Fig6 HNBSR—Tsa-—Tr1 DIV 
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BA6212_ 


BAG6212 


BA6212(SKBH KIT TORRES SABAWN OES Y 
YyNCCF, A0MANKS HO EATE, A ka-7 
WFD TUYTOSZEDY-VIUF UL AORIT NBIC 
BUCT. ANls, CMOSENBHHARECT. 


The BAG212 is a monolithic IC containing 8 circuits 
enabling to drive large current. It is most suitable for 
driving a thermal printer circuit because it can be used 
for large current of 400mA, and is provided with a strobe 
terminal. 


© 

1) 400MAE COA Hi FFT TH ARECH SB. 

2) SHIRA) CHS. 

3) ZA KO — Fie F OAT TUS © 

NBAD, HAPA—AMICHTUSED, BRUT 
V%o 

5) ADP CMOS ¢ BHAA AE CH SB. 


@ Features 


1) Possibility of driving large current up to 400mA. 

2) Provided with 8 built-in circuits. 

3) Provided with a strobe terminal. 

4) Easy to mount because of each input and output termi- 
nals being arranged in the same directions. 

5) Input is directly connectable with CMOS. 


@ Aix 
Y-VWTYLB 
ES 

Yp- 

LEDS ED FITIN 


@ Applications 
Thermal printers 
Motors 

Relays 

Drivers for LEDs, etc. 
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~B8chABME FTN 


8-Channel Large-Current Driver 


@ AetkEY Dimensions (Unit : mm) 


26.3+0,3 


Ceca reanns 13 12 i 


22.86 + 0,3 


@ 7077447 7754L/Block Diagram 


00183—31—S2G556 


BA6212 


© HB ATK Absolute Maximum Ratings (Ta=25C) @ ABER Circuit Diagram 


Parameter Unit 
SRSL Vcc V 
iy rae se c 
me AH 7) BE 14 V 
RAANBSE VIN Vcc 


* Ta=25CLLE CIF T SBSIS, ClO SII MWERUG. 


Fig.1 


@ BAHT / Electrical Characteristics (Uniess otherwise noted, Ta=25C, Vcc=5V) 


Parameter | Symbol | Min. | Typ. | Max. | Unit | Conditions 
HAY—7ee1 | tor | -— | — | 100 | wA ViN=3.6V, VouT=12V 
HAY — 7 Bint 2 | torz | — | -— | 100 | HA VIN =1V, VouT=12V, Vst =0.3V 
a-LAwanee | ve | = | = fot |v | : 


@ i FAR Application Example 


S.TAA 


At BA6212 


Fig.2 
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_ AT YONI 


BA6212 


© BaAHRMHEKY Electrical Characteristic Curves 
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£ ~— --600 
EK Zz 
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O ae 
= kK 
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a LJ 
7 cc 400 
oc > 
> O 
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> oO 
ae Zz -—200 
be — 
> 
© 
0 
DUTY CYCLE: (%) INPUT VOLTAGE : Vin (V) 
Fig3 @FvURIVARA- HARMS Fig4 AN Bsttstt 
16 
> = 
— ta 
ed 
an 5 
> oO 
. > 
Lu oe 
O Lu 
S. < 
os - 
g 3 
= > 
~ LK 
ou pS) 
be 4 Ou 
3 5 
O 
Oo! eee 
0 2 4 6 8 
INPUT VOLTAGE : Vin (V) | STROBE INPUT VOLTAGE : Vst (V) 
Fig5 ANALyY avert | Fig6 AKO-DANBY 
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BA823 


BA&23 


BEY KYUPIVIAYVNILIVIFDREITIN 


8-Bit Serial Input Parallel-Output Driver 


BA823/4,8Ey KYU PILI YLINGLNMPOUREDTIN 
CFT. H-VILN y FRLEDNFRRBECORITIN 
FROUCTHHLEESUYy ZICGF, 


The BA823 is an 8-bit serial-input to parallel-output driv- 
er. It is a monolithic |1C developed for use as a driver for 
thermal head, LED character display. 


© tk 

1) RAZOOMAD FI 4 FTHENMHS, 

2)AZAKO-—PipFe kIT FAIL INWACAL EL 
A-WlGFStE, FITAFLTAOBPAOS RE RST 
CEP CES. 

3) F- SMF ERDF-BANHEL THATS &, 
DAT — FRB ABE CHS 

4VFVANTIDYL BF, INIT-TFIL KPO NTS. 

5) TTL.ICMOS@ F357 FAIRE. 


@ He 
H-VUFU UY RAY FREON 


LED FRR STN 


e707 7447779L/Block Diagram 


@ ATE Dimensions (Unit : mm) 


19.4+0.3 


16°15: T4312 kh AO" 3 
ane on on Ee oe 


9.22052) 4.22073 


7 l 2.54+0.3 | 


1757820.3 


@ Features 


1) Driving capacity of 200mA at maximum. 

2) Non-driving current consumption can be reduced by 
means of controlling a strobe terminal with drive tim- 
ing pulses. 

3) lf a data output terminal is used as a following data 
input, the cascade connection is possible. 

4) Digital ground and power ground are separated. 

5) TTL and CMOS drivings are possible. 


@ Applications 


Drivers for thermal print head 
Drivers for LED character display 
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SAN aT SE TUSK VASE 


BA&23 


@ EXtRATH Y Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 


*1O9~O7 OW HIEF Id 34V (Max.) 
*2 Ta=25CLLE CHAT SHSls, 1 CICDAS.S5MWE RUS, 


© ARAMA 


Fig1 SREE, HHS meARt 

Face AGAR, SRBECICOHNNE 
MOM RA ERULET. WPL SBSICH, 
COME ARRAGH OA CHALE 
roars 


OUTPUT CURRENT : tout (mA) 


@ BRA HH Y Electrical Characteristics (Unless otherwise noted, Ta=25C , Vec=5.0V) 


meseent | ta | — | 4 | 6 | ma | F-stagncorcHsce Fig? 
(S205 BH 2 | ta | - | 8 F—BEBTNTO'CHESLE Fig.2 
NA{LANWAHBE Vin 2 — — Vv — Fig.2 
HDMFRALMBE| Voorr| — | — | 218 | Vv | Oo~O7%F, 1o=10HA Figs 
Hi ARENT Vices fF = | o8 | 13 | ve | | o=100mA sinka$ Fig.3 
ait P= f= | 207 | mA | etna V=11.8V Figs 
NAVA FE-SHNBE | Von Ri =10kQ Fig.3 


se) 
© 
So 

<i< 
N 


A-VANWF-FHABE V DOL 
g/t» KP y SRS 


au 
G 
ro) 


Vin=2.0V, Vi_=0.8V <A 


~~ ~ — — 
w |r fe) = 
= = 

nh 


B/N YD RIND ARR 1 , y -_ 
Bad & > ORS a i ; = 
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© ATEAKE Test Circuit 


Vee = 5.0Vo @ 


\3 
@ =f 
Sw2 2x1 iJ 
o_o PG - 
SW 1 Jv 
{ 
qty Berner ws 
; fama JX 
Fig.2 icc, lH BI PE 5 
L 
Jv 
Bg 
wv] 
h 
k 
= 
{ 
Voe=5.0V © JN 
Lee 7 jam Ge Vo ofr IRE LOo=10HA 
| 7A Be = 
8 BA823 OONBITERE § VaA=30V 
O C) © ©) @ ) O e 
004 
1 “ 5 06 03 
— ma aha |S 
() O14 


19 2 


Fig.3 Voon, VoorF, lo. BI BIRR 


© ADR Y Input Conditions 


F-BAA ; 

Se: on ene eae arte | ; 
YIRINWA | 

C eee ee ee 
EDR INILA 

S | t; | | 


Fig.4 
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BA823 


@® AHABKREA /Input—Output Circuit 


(a) AFR / Input Circuit (b) WA lz / Output Circuit 


5,6,7,8,9,10, 
11,12pin 


(c) F—- ZH AK / Data Output Circuit 


Fig.5 
750 
= 
E 
s 3 
£& ee 
ao) ke 
@ a 
Zz S 
: _ 
a > 
D = 
a) 3 
om 
ui = 
= = 
a x 
> 
AMBIENT TEMPERATURE : Ta(C) OUTPUT DUTY CYCLE(ALL BIT“ON”) (%) 
4) 5R UALR, HZ EOS 
Fig6 sti k—-ARBEHRY | Fig.7 HARA 


i oo _ Rexm 


BA823 


@ mF RAB 
pin No. Yet % 
2 SHIFT PULSE 


im TAN FB 
C YIKLVAZRBDYVIRINVA 


15 | DATA INPUT YIKLYABDF-BAN, VIRNWVAODWES!) Cate 


~ 
a 


14. | GND GND(Dig) | ##IC OS» 7 BRRMGND 


1 STROBE “VWOEKRITVIKL VAZONREMNTS 

12 OUTPUT Oo TEy hk BOWHACLVALZODNRMVODER(C'O'LES 
— ~ 
— P 
t 
= / 
5 4 07 8 + a 
= 7 
3 DATA OUTPUT /Do O7 OHABBEBLEDDCRRDAN LES A 
16 Vcc Vcc WS .OVEFA (110%) : 
13 GND 4£(= Oo ~ O3 OH NERO GND 
4 | GND t(< Oa ~ O7 OH NEROGND 7 


@ 44 20797F+—+b 


F-2AN D i at 
1 
AhkO-DJANR eo 


| i ' 
| t 


0 
| | l 

| ! | 

Be rere et 8 Se eg l 

= | | 
t 

O . 
= | 
0, | 


| 
| 
F-3HA Do ee oo 
i 


| Fig.8 
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© iS FAR / Application Example 


ee 


Cie SOS SO AS 


BA823 


Vcc 
GND 
GND 


Sc SS cs id is td 


BA823 


a 


Co MO CO SO te cS 


BA823 


a 


HO ao ao do oa Q Oood oa Q O00 OO ODO O 
7 ~ 38S 
LIRINUA 


aa5v Ee ae! 


ae rr ae 


cee 


AhKA— Fiat & EL CHES Shi 
BMRFOHIMI TUM (ABR) CAT yvF- FTF SUVE 
DEV FL eH TUS 


@ FRA 

BA823\t, FOv IFT PFIAKCMRUESLI CARH 
mictotThW), ANELTIOYIC, F—-2D, A 
O-PSO3RMFPHVEF, F-BFAAM, FAvTle 
BIHRUT, WEN CVU PIVICMAAENYT bENS. 
py Kh SNkEVYIRVLIYAZZONSE, Fig8O274 
F p—-hOEDSICRKO-FAHK KE 3 TOO~ OZOH 
WICH, TO/NVAMIEA KA-FAAINWVA CIAL 


H—-VIVA UL SAORI TS > TH 1 OMS) 


CTF o 

F—-BWAwFDols, IC FHAT— FBT S CEOS 
FCVIKVLYAZORBRROHAYHNTTHH, DED 
F-AN MON CEMBLET,. CNES, TOYIEA 
KA-FeHMtsec, BEv Kh FOMAMP eT CE 
BPCEET. 
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BA8S29 BEY KYUPIVIYINAILIVE TREE DTN 


8 Bits Serial-In Parallel-Out Driver 


BA829 Id, BEY RKYUPILILINIGLIVIOITREDT 
NEGF, FY-VINy BY LED MERE CO KIT 
NRC UCTHRELEESU YT IC CTF. 


BA829 is 8-bit serial-in, parallel-out driver monolithic IC 
for drivers of thermal head and LED character display, 
etc. 


@ Hk 

1) RX 300MANDEFI1 FHEDNMHS. 

2) AKO—DPwHFeE RIT IST IL AINWVACAY LS 
A-WtFSE, KFIFTFULTGUBAN Site wS 
GZLEP CES, 

3) F-AWAMFE, DENF-BANHRELTHEATS 
—€, TREE DBI RE CHS. 

4) FYAENTFIY KB, INI-TFIL ECRME NTS, 

5) VIKBLYAZBERATNHAORMICD y F EARL 
TWSo 

6) ARVIN BREN (AR >/N1 8 10UA Typ.) 


@ Features 


1) Capable to drive a maximum of 300mA. 

2) Current consumed during non-driving period can be 
reduced by controlling the strobe terminal using 
drive timing pulse. 2 

3) Cascade connection is realized by connecting data 
output terminal to the next data input. 

4) Digital ground is separated from power ground. 

5) A latch is built in between shift register and driver 
output. 

6) Built in standby function (10 yA Typ. in standby). 


e As 
H$—-VIUPUY BAY FREDO TIN 
LED MFRRBA KIT 


®@ Applications 


Driver for thermal print head 
Driver for LED character display 


@ 4492-54 / Dimensions (Unit : mm) 


ai j254+03 05+0.1 
os wef ——jee— ee 
20.32+0.3 


© tice / Pin Connections 


00228—31—S3G562 


BA8&29 


4 
03+0.1 
mI 
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~ 
a“ 


BA8&29 


@ iE /Logic Diagram - 
01 ~=—s_ 2 03 04 05 06 07 08 
oy &®Y @MY © ®M @©@ OD © 


POWER 


all GND 
Ee ee se eB EO I 
a as ee ieee ee 


SHIFT | REG. GN 
cLK(1) S O O 
e - Bp: (3) Dour 


pata(iéy—] > 
POWER ON 
PSW 


e 

ui 
LP : 

us 
tf 
ve 
Ly 

>. 

i Lp 


@ xR ATK Absolute Maximum Ratings (Ta=25°C) 


"Parameter Unit 
ANSERE VIN V 


@ H22E1FR 4 / Recommended Operating Conditions (Topr=— 25 ~ 70°C) 


Parameter | Symbol | Min. | Typ. | Max. | Unit | Conditions 

IO 7 Age H tok | — | — | 500 _ kHz 

ND-ty bP y SiS iPset 500 = — ns Fig. 4 Be 
IOyTINWVAtg twc a | — | — | us | Fig. 4 B88 
F-Bty hey TH tose | 300 | — | — | ns | Fig. 4 RR 
F—AAA—IL ERR 7 tonoia | 400 | — | — | ns | Fig. 4 B88 
Fy FIAT SY T1 | im | 600 | — | — | ns | Fig. 4 oR 
Sy FINWA 4 RL TAR 2 20 | — | — | ns | Fig. 46% 
Fy FINVAR twe 800 PF — | = | ons, Fig. 4 288 
AKO-FNWVAST > TAS 1 300 | — | — | ns | Fig. 4 BFR 
AKO-IFNWART SY TAF 2 300 | — | — | ns | Fig. 4 B88 
AkKO—TINVAIG | tws 3 | — | — | us Fig. 4 BR 


* L-GND ¢ P-GNDOBUECT. GON< BRAC Y a-—bULTC ESL, L&L, L-GND pin & P-GND pinfIDSW2ls, O2VUEICE SE 
SEC CIBAK ES, 
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BA8&29 


@ SRA Electrical Characteristics (Unless otherwise noted, Ta = 25°C, Vcc = 5.0V) 


; ae Test 


[38 st (2) loce2 mA | PSW“H”, STB“H” Fig. 1 
lis BH (3) Icc3 A | PSW“H”, STB“L” Fig. 1 
MH ve ON SSE Voon 
tet — 7 Bit lOOFF 
FT — FAIRE foLk 
NT UNWVADESE Vin 

A-LNWVANBE ViL 


loon = 300mA Fig. 1 


is 3 


wh 
—_ ona, 
anh 


V; = 3.4V, CLK, LATCH, DATA, 
STB iF 
V; = 0.4V, CLK, LATCH, DATA, 
STB Saf 


IDOH = — 400UA Fig. 1 
IpoL = A1.6mA Fig. 1 
tp = 10k Q a 


R 
R 
Ri = 560 Q, Vo=13.5V = 
R 


L = 560 Q, Vo = 13.5V a 
Vi = 3.4V, PSW 3H Fig. 1 
Vi = 0.4V, PSW 38> Fig. 1 


o 
_ 


INIT VUNWVADSH IhH4 


ad 
o>) 


| 


Q-LNIVADER | — 0.01 


3 c 
77 77 
to} a 
— NO 


NO 
© 
oO 
Oo 


o/f S | : 
=| wo 


NI UNILF—-SHANSE VDOH 
A-LNIVF—-FHANSE VDOL 
F — 2H ik nis tal toLH 
F— AWE Nasal toHL 
FNS HH 703 fal toLH 
FNSF ty 7738 th Bal toHL 
NF UNNVAN SIE lH2 

Q-LAWVANSH liL2 


a) —_ on Mm | 
pb ° ro) o|2 


n 
© 
AUTON ETUS KYA SWE 


~ 
ak 


> 


wh, anh a ye] oh 
= 13 
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BA829 


@ ALTAR / Test Circuits 


Voorr 


RL.X8 


am 

V ae 
vi » 
fal 


x 
IO 

“FEMS 

+a+aiqtenN 

oOojno a. 

Pulse Gen. 
Vee 

Fig. 1 


lial 


Fig. 2 
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BA829 


SR a I a Ia HET TT EP TEESE TR TI RI EO I IT IIE 
@ AHAERKE Input & Output Circuits 


Vee 


Vee 
Vee 
in 
Ie 


(a) INPUT (CLK, DATA, LATCH, STB) (B) INPUT (PSW) (C) OUTPUT (Dour) 


Fig. 3 


SANIamT UN ST USKVAN SIC 


@ 44 32>) 7H /Timing Chart 


JN 


'_ twe twe 
Hy 1 1 
: ! be 4 2 8 9 10 
| ' ; é 
i] t t 
1 toser tonoia | 
ries aaa ' l 
! ' ' i 
: ' I 
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phan = ato --nenn enn - - 
tou! itn 
t 
! 
Dour : 
oe a OP vail Sack 
— + | i 
\ i i, <3 
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1 : ' 
{ tw tw ' 
pt 
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tst , | 

t t 

STB 
Sara ey ee 
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tone + i tou ' 
os eo, 
RR ; 
es | 
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-BA829 — 


@ iS FABI/ Application Example 


Vo 


P-GND _ ania tro 
- as if 
PSW 
CLK 


STB 


Fig. 5 
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BA829 


@ ZAHRA Electrical Characteristic Curves 


2000 


= = 
e E 1500 
_° oO 
e > 
fa = 4100 
cc P 1000 jae eee 
Oo. 
ue ra) 
oO a 
Lu 
3 = 500 
oO 
Y 
0 6 12 18 D4 
OUTPUT SUPPLIED VOLTAGE : Vp (V) AMBIENT TEMPERATURE : Ta (°C) 
Fig.6 WAMTFEIINBE, HISHERAA Fig.7 ABE —atRisk 
UVP TALAZEEZCAROBS Cb LicHRAORA CE 
FAULTS ESA, 
400 

< Ta=70°C Ta=25'°C 

+ _ iwiy 

kK 

Zz 

© 200 : 

ao 180mA 

we) 

© 

5 

= 100 

Kk 

i) 

(7) 


0 


\ \ 
61% \95%6 
20 40 60 80 TO 
) 


STB DUTY (% 


Fig. 8 HAF aA—-F 4 RAKHABAR (Ev KON, Fa—-F 
404 7 1Hzbk1_E) 


@ SfFatHA 


BA829 It, #@IFEIRMICRLEKLD EAMBMIC eT F—ASWHAMF Dout lt, IC EHAT— FRMITSCS 


BY, ANELTIAYT (CLK), F—-% (DATA), 7 Nt CY IKLYVAZORBROKAPHNTHY, D 


y F (LATCH), AKA-—T (STB), INDT-AZ2tvF BOF —AANWMTF DATA (CHR SHET, 


(PSW) D5 eT RSW ET. ZCMHINYVIEAZKO-TFTIvVF, NI-AtTvF eH 
F-ARAI, JZJOy ZICH CTMEW CYYU PIC (CFTZRABYLNGAE-—KICFTSZ ERS, ND-ALvF*E 


AIAEN, VIKANEYIRBLYAZSOWMEW TYE, “WILE. 
SyFENEF, DyFENKEF-Blt, RAA-TFAH 

(Ck 5 T O1—- Og OW AMT ICHn, TO/VLARILA 
KO-FAACMCS™*T. 
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ANImrON SE TUSK VAS YW CU 


~ 
a 


BU9706KS 


BUS706KS 


BU9706KS It, 40bIt DY TKLVYARE, 40bt OF» 
Fez, 40HDLCDETFAY KEINE, 
BU9706KS * #AUEEAA LT, 80bit LLEMLCD & 7 x 
VREGTNGBRMCSET. ABER IS CMOS RKO 
ZOCRABENCT. 


The BU9706KS is a 40-output LCD segment driver pro- 
vided with a 40-bit shift register and 40-bit latch. 

You can compose a LCD segment driver of 80 bits or 
over using a number of the BU9706KS devices. Its 
power consumption is low owing to the CMOS con- 
figuration of the internal circuit. 


etRE | 

1) 40bit VDIKL VASE 40bit Fy FICEW, YU PI 
AN-ING VIVID 

2) VIKLYAS(4 2bit+20bit (CSA RE 

3) SIRSE 3.5V~6V 

4) ReneS 3V~6V 

5) 1/8~1/16 Fa —F 7 HS 


@ Features 


1) By means of the 40-bit shift register and the 40-bit 
latch, serial input and parallel output are realized. 

2) The shift register is dividable into 20 bits+20 bits. 

3) Power supply 3.5 V~6 V 

4) Voltage to drive the LCD 3 V~6 V 

5) Applicable to a duty of 1/8~1/16 


e Ax 


Wore 
—. Pade 


WB Ga Re 7N/ N RIL 


@ Application 
LCD panel 


LOD FXUKKESTN 
LCD segment Driver 


@ AREER Dimensions (Unit : mm) 


12.4+0.3 
10.0+0.3 


2.15+0.1 
0.05Typ. 


eh —_ 
© | 
Oo [+ 
He THe 
o | 
w | w 


@ ta ECM Pin Connection 


3 
- OO OO O'O:.0 OO. 0:0-O 


42 4140 39 38 37 36 35 34 33 32 31 30 29 


3S ma aA SB 
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se lum re FR PF 
> Ww no =- ofS 


S:0.0'O O:O 0 GO 0.06 


(ome) 
nn 3» 
4a a Hw 


1234 5 6 7 8 9 1011121314 
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6 8 » 8 & 8 
ooooco Oo 
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BU9706KS 


@ 7077344775 L4/ Block Diagram 


D 


fl 20bit> PF bkL YAY 
CICK 


JANI OORF 


/\ 


@ x38 ATH / Absolute Maximum Ratings (Ta=25°C) 


* FRR BIRBEC OWT I, Vpp>Ve=V3>Vs5s=Vss ORE MZ LTO SDEP HW ET. 


@ #£225)(/FR 4+ / Recommended Operating Conditions (Ta=25°C) 


Typ. Unit 


Sad 
on 


Parameter | Symbol 
SRS E Vpp 
Ae REE * Vpp—Vs 
AN BE VIN 
* JERBRBE COUT, Vpp>V22=V3>Vs=Vss ORFS ML LTH SWEM HV ET. 


< 


3.0 


Vpp V 
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@ BAAS / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=5V) 


a eet 
Parameter om [i [ye [wos] oot Conditions 


*1 > DF, LOAD, CP, Diy, Dio, afl 

*2 DOd9, DO4y HAF 1A 

*3  O1,~O4o Sa FIA 

*4 Vpp=5V Ve=2/3Vpp V3=1/3Vpp Vs5=0V 
*5 ViIN=Vpp, V2, V3, V5 Vo=On eT BE 


See TE 


Parameter | Symbot | Min. | Typ. | Max. | Unit Conditions 
(aI (1) toute | =] | 250] ons | OP DO ERERE 
(Ra EIEAST (2)* ee Se LOAD-+0,, E45 f5) 
(RS EIENSR (3)* po | DF—+On, ESE RS 
DI->CP SET UP TIME a es. 
CP-+DI HOLD TIME tut | 50] | 

a 
Lad 
= 
—s 


LOAD /NJL ANE 
CPLOAD TIME 
LOAD--CP TIME | tice | 0 | 
BS7 Oy 7 Bee for 


* Vpp=5V, V2=2/3Vpp, V3=1/3Vpp, V5=0V 
MmmattRaxat lt LD TEU ETA, 


MHz DUTY=50% 


S600 RoHM 


BU9706KS 


tw, ep) > —_—_—tw, cP} 


CP 0.8V DD 0.8V oD 
tou 
tout 
DI,,DI, ue 
*—Vop 
DO 29,.D0 4 
LOAD 
0 jer Ong 
L 
C 
D 
i 
Da 
A 
DF J\ 
0,~ O49 


*# tory stocoy £0, ~ Ogg HH DYRIBMBO% F 2 (S20% IE BE CORSA 


Fig.1 3c tboehZ 
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a --: BU9706KS 


@ mF RA 
tet RAPD AOKA MCT. TYFONRE DF feSlo£Y Vpp, V2, V3, V5 Ob» 
~O; FTOOMPHASHET, HNLNIISHIPARESRRLTK EAU, 
43~45 | Vo~Vs | — | REM RME CT. 


49 a Oy 7 RERRS ¢ BME AE RIRT tH CET. 
a2 | Ves | — | O97 RB RKTT. 


53 Dit YVIRL YAR (1~20bit) OF -—SANMFTT. JAY 7fESOUWS FRY IT 
YICYIRLIAZBO 1 EY hAIF-FPRWAENET, 


54 YVIKVLYAR (1~20bit) DF -AMAMTFCT. 7Oy 7ZSOWSE RYT 
y VICAR CF -APMASHET. DO & Dioy EMTS CLICK) 40bit 
DYIKVLVYASPBMRANET. 

55 Dlo4 YIKLIUAR (21~40bit) OF -BZAHBMFCH.. VO» WESOWSE PRY 
TyV@VIkVLVAZASZOAMEYEABIF-AZRPMVYAEHET, 

1 DO«o YIKLYAS (21~40bit) ODF -SHAMFCT. 70H 7ESOWS FP s) 
LyVicBeoTF-APHASHET, 40bit WED LCD FITNSHBRTS 
RIC, XREXD BUS7OGKS ® Di te Tlcsete L THA LET. 

48 CP YVIKVLYAZBODIDy TSANMFCT. JVAvIESOWSEPROW Dy 
GC, VIKVYAZOARS 1hit EYL IRAHET. 

47 LOAD 40bit Fy FHF vy FfEsSAN MT CT. LOADHH CY IKLYAZONA IS 
01~ 049 (CB ASH, LOAD=LCF—-BeEFVF LET. LOAD=LOfAlld, Y 
JTKLVARZONSBPREL CEI VF LEF-—ZERELUBV ET. 

51 | DF | | RRA ORIMLESOADBE CT 

@ hie AAS as 
5 FES On PEE 
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BU9706KS 


O44 7F+—b 


“CPAADUEPH CLI bKANETF, 
LOAD AAP HICESEYVIKLYURZEOMBILE TX > KH O1~Ogg ILO DAIL EHH EF, LOADANP LICK OELED 
F-APAF VF EHET, | 


Fig 2 245 47F4—-—hb 


ANIaAOOr 


@ (SFA ERB Application Example 


/\ 


LCDY4N (160 EV12000 7%» fb) 


< 


SKA << 


@ © 
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Rom 159 


BA704/BA707 | 


BA7Q4 3%FU¥2L- 4 (2.65/3.3V) 
= Low-Voltage 2.65/3.3V Regulators 
BA707 


@ Nt t3KR_/ Dimensions (Unit : mm) 


BA704/BA707it, (RBRL¥alb-FZteLCHHSHE 
SHER OICET 

Lh SBF It BA704°2.65V,BA707 P3.3VICHME S NTE 
Fo 

Ate ASME, SS EC HRIC ACRE L TH LU TUE TO, 
MAREE CHAS HNSAXD RY hSOESBBA, FA 
SORES RT OUWOKSLS RABI SU COENKE 
RES RIELET. 


The BA704 and BA707 are 3-terminal ICs developed as 0.45:£0, abe 
low-voltage regulators. The output voltage is set at 2.65V 1.27 4.27 
for the BA704 and 3.3V for the BA707. (1) OUTPUT 


me (2)GND , 
(3) INPUT 


eR @ Features 


1) AVWSE RAY Rv. 1) Wide input voltage range. 
2) ANBE SHIH LCHDEHPD EV, | 2) Excellent line regulation. 
3) Excellent load regulation. 
3) RSH L CHD REP DEV). 4) Excellent temperature stability. 
4) MEAM(EOML THARP D Sv, 5) Does not require external components. 
5) MMi BD ARE, 6) Housed in an easy-to-use TO-92 package. 


6) TO-92/8 yy F— FO HIB CBR FU 


© As @ Applications 


DAD, HHRE CORBER Reference power supplies for cameras and measure- 
ment instruments. | 


e 70x78 4 7 F759 L/Block Diagram 


160 | | -00107—43—V1G502 


BA/04/BA7/07 


@ HIIBATK Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol Unit 
; BA707 —20~60 
2) Pim Topr C 
BA704 —20~60 
(RAF im Fe Sh Tstg —55~125 cC 


*Ta=25°CLLLt CHEAT SIBSld, CID K25mWeERMUS 


© SAH Electrical Characteristics (Ta=25C) 
BA704 


Parameter Symbol 
ABE | 
RAGAN | cc 
HH 7) EE | 


Min. 
pv | 33 
lee. oe 
| Your | 240 | 

WABERRRER | AVo/lo | - 

MABEADHRER | AVM | — | 
Avo | = 
Avo | 
Symbol _| 
vin | 
lec 


Pat0 


HABEAARER | AVo/Vi 
HAGE MERER | AVO/T 


Fig.5 


Fig.5 


BA707 


Sa aR 


Parameter Symbol 


~+ 
< 
= 


oo 
ode EP 
re) 
WO | | 
ron) 
‘ 
< 
z 
| 
on 
on 
Ss 
o 
ae 
I 
on 
3 
> 


Min 
Aha a a, 
RAGAN SB it loc Fees 4 1.8 Vin =5.5V, loL=OmA Fig.5 
HH 7 BE Vout Fig.5 


Vin =5.5V, lo. =0 ~ 5mA Figs 
Vin =9.0 ~ 4.3V, lo. =5mA Fig.5 
+10 VIN =55V. loc=5mA Fig5 


HASELAMRER | AVoO/lo 
HABEANRER | AVO/V 
HH) SE me ARE | AVO/T 


re 
ro) 
ow 


W—T HATHA 


 @ BAH sz Y Electrical Characteristic Curves 


(‘ee 
SUSESEESESESTSSE 
Seeks Eye en 


SPREE EER 


3. 00 


Ss ‘ 5 
: 2. 50 3 
ates: 
2 siete : 
rae (eal Ed 5 

> 
Ser wie 3 
TEE 
= 5 
S Ho RRAEReS } 

1.50 ca ; 


INPUT VOLTAGE [Vin (V) 
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BA704/BA707 


eee See eae 
SRS SRR eee: SE SEM 


3.20 


OUTPUT VOLTAGE : Voy (V) 


3.10 


aes 
ofp 

eae 
2 4 6 8 10 


INPUT VOLTAGE : V,y (V) 
Fig3 AI 


3.00 


eo a eels ee 


2 


@ FAR Application Example 


i 101 


V 
reg=—a loi=A lreg 
BA704/BA707ZHDbOls, AMBRe LTIOMABE L 
DENELAD, BOL DICPNPKILY ASEH 


FECES, AMBMAEBATEET. 


Exposure meter 


Fig. 7 AXFAODRGI 


Power source (6V) 


: 
ey 
N 
- 
EA 
| 
|_| 


fee Stee” eee 


OUTPUT VOLTAGE DIFFERENCE : AV, (mV) 


Lad 
aes 
Bae 

LOAD CURRENT : |, (mA) 
Fig4 wh Ate mtistt 


Ri+R 
VOUT =" aq, “reg 


BA704/BA707 & Aus TH ADBSEtBASHERLET. 
MHA BSE lt MRO KVout=(Ri+R2)/R1X Vireg CRE ) E 


Fo 
Vreg : BA704/BA707Wi BE. 


Fig6 HISLAR BN 


Fig 8 ES TURN OWA 
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BA/04/BA707 


B, Bz Bs Bs Bs Be Br Ba 


Vin. [pazoa]_Y'°9 
BA707 


9 D/A CONVERTER © Eo 


+15V —15V 
Fig9 D/AIY/\—-ZOREBSRE LTOIRAPI 


Roum ace 


WHT LAT NSO rT. 4 Soda aR 


BA/14 


BA714 °#F)*2--2@3n 


3-Pin Regulator (3.3V) 


@ NtAZ5kE_/ Dimensions (Unit : mm) 
BA714(4, HNAE(ILSRL LCHMEHLE 3 ta Ftemoic 
CHo | 
HASHES SRSE—-33V ICRECNHTET, AN 
BEBHCHKtl, RAOBEBHICShbt TUSEDH, 
REDRELBSRL LCRETT. 


The BA714 is a 3-pin IC developed as a voltage regula- 
tor. 


J eee 


@ HR (1) INPUT 
(2) GND 

1) JB CBLVO FL, (3) OUTPUT 

2) (REMERE ST BAL TUS. 

@ Features 


1) Small and easy to use. 
2) Overload Protection. 


@ Az 
AXF 
athe & CORES 


@ Applications 


Reference power supplies for camera, instrument, etc. 


© AMERBRKE Circuit Diagram 


a , 


1 64 | 00235—38—S4G571 


BA/14 


@ MxtBATH Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol Unit 


HEE v 
aes me 


HH 7) eS ait lout 300 yA 
* Ta=25ChLILE CBA T SBS 1d, 1 CICS D KEmMWERUSG, 


QO 
O 


@ SRA / Electrical Characteristics (Ta=25C, Vcoc=6.0V) 


Parameter | Symbol | Min. | Typ. | Max. | Unit | Conditions Test Circuit 


* 40°TRU 0C COMA BE I(Elt at Ralie TF. 


© ATEBE Y Test Circuit 


C=1hF 


Fig. 1 
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Soi GA aR 


W—T LAT NEO 


BA178OOT YU -2% 


BA178OOT YU —-ZX_ 


=imFb+ab—-s 


3-terminal Positive Fixed Voltage Regulator 


BA17800T YU—Ald, ABIEMNHO=MT HILT — 
YU¥aL-2CT. FREBRMANSEDY 5, REIS 
N-AAEHNBEMSSHET. 

HDS lt, Ble CS 5V, BV, 7V, 8V, OV, 10V, 12V, 15V, 
18V, 20V, 24V,0 11H, 5SNDSEOOBRASIAE 
COBRARCLTHACEET. 


The BA1780 OT Series is a 3-terminal voltage regula- 
tor of the fixed positive output type. It provides stabil- 
ized and fixed output voltages from astable DC input 
voltage. 

Fixed output voltages are the 11 types, 5V, 6V, 7V, 8V, 
QV, 10V, 12V, 15V, 18V, 20V and 24V. The regulator is 
operable as a power supply circuit in a maximum cur- 
rent capacity of 1A for each of the voltages above. 


@ Kh 

1) BTUREHE, PRA e ARM LTS. 

2) Vw PUL ab-Yarrd&.. 

3) INyF—-Y\k, TO-220FP ChiS ASH Lv. 

4) (het HE CILUNFTVCHS. 

5) BBLII tT, (SV, BV, 7V, BV, OV, 10V, 12V, 
15V, 18V, 20V, 24V) 


@® Features 


1) Builtin overcurrent protective circuit and thermal 
shutdown circuit 

2) Excellent ripple regulations 

3) The TO-220FP package in use provides a wide 
range of applications. 

4) Compatible to products of other manufacturers. 

5) A variety of line-up voltages (5V, 6V, 7V, 8V, 9V, 
10V, 12V, 15V, 18V, 20V and 24V) 


@ Ax 
EaLaR 


@ Application 
Constant-voltage power supply 


© 72st:4H/ Dimensions (Unit : mm) 


#3.1+0.1 


N 

° 

i] + 
oO 

we) 

Lo 

| rood 


Co j;w 


Ae 
— 


a, nH a 
2.54+0.5 | | [pote 0.55 +85, | | 2.6+0.5 


(V} (2) (3) 


(1) IN 
(2) GND 
(3) OUT 


@ RBBE 
7 BA17807T BA17818T 
© | ewreor [| 


166 - 00413-38-S2G560 


© ARERR 


(BA178OOT Y ) —X#iAMBE) 


@ 6x3 ATK Absolute Maximum Ratings (Ta=25°C) 


at Aiaz 


* TaZ=25C OMS (MARE L) 15.2nNW/C CHR. 


BA178OOT YU-ZX 
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WT HAT NRO Li Sida aR 


BA1780OT YU—-ZX 


@ HERE (FA / Recommended Operating Conditions | 


(Ta=25°C) 
BA17805T _ 


Parameter Symbol | Min. | Typ. | Max. Unit 
xwme [vn | 7s | - | |v 
waz [| wo |- | [+A 


BA17807T 


BA1/7809T 


BA17812T 


BA17818T 


ipa | we Dat |y 
wae [we [-t-1+ 1s 


BA17824T 


BA17806T 


BA17808T 


BA17810T 


BA17815T 


— BA17820T 


unaz | |-|- [1 
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BA178OOT YU —X% 


(BA17805T {AB 3RH) 
@ BRAT / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=10V, Io=500mA) 


ANBREE 1 Reg | — | 3 | 100 | mv | Vin=7~25V, Io=500mA Fig. 4 

ANREE 2 | Regis | — | 1 | 50 | mv | Vin=8~12V, lo=500mA Fig. 4 

\ yy FIVER | RR | 62 | 78 | — | aB | Cin=1Vrms, f=120Hz, lo=100MA Fig. 5 
(6. 
E 
BS 
ie 

(BA17806T {a z8248) 


© BAN HT Electrical Characteristics (Uniess otherwise noted, Ta=25°C, Vin=11V, lo=500mA) 


tH 7 SEE 2 | Vo2 | 57 | — | 63 | v | Vin=8.5~21V, lo=5mA~1A Fig. 4 
120 mV 


WT HAT HHO 


ANBEE 2 | Regia | — | 2 | 60 | mv | Vin=9~13V, lo=500mA Fig. 4 
Vy PIVERARE | rR | 59 | 73 | — | oB | Cin=1Vrms, f=120Hz, Io=100MA Fig. 5 
Hi 7) SE sa FE REL Hous} te lo=5mA, Tj=0~125°C Fig. 4 
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BA178OOT YU —X 


(BA17807T falas) 
© aH Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=13V, lo=500mA) 


HH 7) SE ae RL | tovo | — | -05 | — | mvrc | lo=5mA, Ti=0~125°C Fig. 4 
HH 7 HE Ss es EE Se Tees f=10Hz~100kHz Fig. 6 
mR )NAHANBSES | Fo va | - | 20 | - | vi | lo=500mMA Fig. 7 
(BA17808T {ABE 


@ BH itt / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=14V, lo=500mA) 


Parameter | Symbol | Min. Typ. Max. | Unit | Conditions Test Circuit 
HSB 2 Vo2 | 76 | — | 84 | ov Vin=10.5~23V, lo=5mA~1A Fig. 4 
xy SIV RR 56 65 _ dB | ein=1Vrms, f=120Hz, Io=100MA Fig. 5 
Hy MEE BB ORB | Tovo | — | -05 | — | mv/c | lo=5mA, Ti=0~125°C Fig. 4 
HES SE | vn f — | 80 | — | ov | f=10Hz2~100kHz Fig. 6 
INF PRBRHEH 2 = | = | 08 | ma | Vin=10.5~ 25V, Io=500mA Fig. 8 


170 Roum 


BA178OOT YU -2% 


(BA17809T {a BU3R4) 
@ aay Ht Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=500mA) 


HABE 2 Vo2 8.55 Es 9.45 Vin=11.5~ 26V, lo=5mA~1A Fig. 4 
ANDERE 1 Reg | — | 6 | 180 | mv | Vin=11.5~ 26V, I9¢=500mA Fig. 4 
ly TIVERARE ve [es [ow || ow in=1Vrms, f=120Hz, lo=100MA Fig. 5 
HH 7) SE am Be REL Tovo | — | —0.5 lo=5mA, Tji=0~125°C Fig. 4 
BAH BES a aT eee Fig. 7 
Kavaeune1 | im | — | — | os | ma | Fig. 
C7 eH a a ee Tj=25°C Fig. 4 
45. 
E 
= 
pa 
(BA17810T (Ha AAS) 


@ BAA Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, Io=500mA) 


W— THAT HHO 


HH 7) SSE am BE REL Pree |= aoa | = [awe lo=5mA, Tj=0~125°C Fig. 4 


RGM 71 


BA178OOT YU-Z% 


(BA17812T {ABI 
© BAH “Electrical Characteristics (Uniess otherwise noted, Ta=25°C, Vin=19V, lo=500mA) 
Parameter | Symbol | Min. Typ. Max. | Unit | Conditions = Test Circuit 

WAS 1 lo=500mA Fig. 4 
ANREE 2 ev | tt 120 Vin=16~22V, Io=500mA Fig. 4 
wiauneex | va | — | 20 | — |v |to=s00mA Fig. 7 
Narx@aem2 | we | — | — | 08 | ma |V=t45~S0Vlo~s00ma ‘| Fig.6 

(BA17815T {a B3248) 

@ BRN / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=23, lo=500mA) 
ANREF 1 | Reg | — | 9 | 300 | mv | Vin=17.5~30V, Io=500mA Fig. 4 
Wy TF IVERASE RR 54 62 — dB | ein=1Vems, f=120Hz, lo=100MA Fig. 5 
ARMREE 1 | Regti | — | 27 | 300 lo=imA~1A Fig. 4 
AMREE 2 Reg.i2 = 16 150 Fig. 4 
NA PASH | ot | — | 45 | 80 | ma | lo=OmA | Fig. 8 
Hy aS Sit los = 0.3 oe at ea Vin=30V Fig. 9 
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BA178OOT VU -Z% 


(BA17818T {Hae 
@ SAN Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=27V, lo=500mA) 


Parameter | Symbol | Min. Typ. — Max. | unit | Conditions = Test Circuit 

ATREE 1 Reg.|4 360 mV Vin=21~338V, lo=500mA Fig. 4 
ANDRE 2 ev} | ae mV | Vin=24~30V, Ilo=500mA Fig. 4 
Wy SIVA | rR | 55 | 6 | — | aB | Cin=1Vims, f=120HZ, lo=100MA Fig. 5 

{& 

EE 

a 

ie 

{BA17820T {AB #4S) 3 

@ BRAT / Electrical Characteristics (Unless otherwise nothed, Ta=25°C, Vin=29V, Io=500mA) = 
Vy FIVER | RR | 53 | 60 | — | aB | Cin=1Vrms, f=120Hz, lo=100mMA Fig. 5 
HH Hy ESE ORB Tevo | — | -07 | — | mvrc | io=sma, T=0~128'C Fig. 4 
Hy ES BE ova ff 150 | = fou | f=10Hz~ 100kHz Fig. 6 
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BA178OOT YU —A% 


(BA17824T {Hat 

@ BAAS Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=33V, Io=500mA) 
ANBREE 1 Regs | — | 15 | 480 | mv | Vin=27~33V, lo=500mA Fig. 4 
) -y FIVER | / rR | so | 58 | — | aB | Cin=1Vrms, f=120Hz, lo=100MA Fig. 5 
HY 0 HES es EE vn | — | 180 | - fou | f=10Hz~100kHz Fig. 6 
na pamne: | in | — | — | 05 | ma |tomamanta [rie 
IN4< FABRE 2 Ibo = | = | 08 | ma | Vin=27~33V, lo=500mA Fig. 8 


@ BAAS Electrical Characteristic Curves 


6 
Viw=10V, tour =O 
BA17805T BA17805T 
5 
+ 
3 


OUTPUT VOLTAGE : Vour (V) 
OUTPUT VOLTAGE : Va; (V) 


25 50 75 100 125 150 175 200 
JUNCKTION TEMPERATURE.: Tj (C) 


Fig.2 ARATE ISTE 


POWER DISSIPATION : P, (W) 


0 
O 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 
Fig3 ARBE-HREARM (TO-220FP) 
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BA178OOT YU-Z% 


@ ATER Test Circuits 


ae 


oy FIVER AE R.R. =20109(° wl) 
OUT 


f = 120Hz 


Fig4 HABE, ADZRER, AMAZE, 
Ht) SE ime RE Fig5 Uy SURARWE AR 


Fig8 NI VASHK, Ni VABREHPAEOR Fig.9 HAAS TRIE BR 


© #5 LOR 

Tj>150°C CAMORBA BRO MEET. 

ACHRO5| SILK Cho CHER HC TCEDSH YH) 
ETO CAD MF C GND HAYAF e GND fale (tii) & 
ALF UY EHRRLTC ESL 

ICR BCU SARE BS bictt lb CREBBILOYD 
IV O) Bo TK LEAL 
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WHT HAT NEO Ly Sa aR 


BA178MOOT YU —X 


BA178MOOT 7 —Z 


=a Uy alba 


3-terminal Positive Fixed Voltage Regulator 


BAI78MOOT YU—ZAild, MEEMDLO=saF FIT 
—-YU#XaL-B2CF. FREBRMANBEYS, REE 
SnHeEM@EnnNSEYSS net, 
HASH lt, Be SV, 6V, 7V, 8V, OV, 10V, 12V, 15V, 
18V, 20V, 24V,0 11#C, SNENOBRAE O.5A 
ECOBRABRCLCHACEET. 


The BA178MO OT Series is a 3-terminal voltage reg- 
ulator of the fixed positive output type. It provides sta- 
bilized and fixed output voltages from astable DC input 
voltage. 

Fixed output voltages are the 11 types, 5V, 6V, 7V, 8V, 
QV, 10V, 12V, 15V, 18V, 20V and 24V. The regulator is 
operable as a power supply circuit in a maximum cur- 
rent capacity of 0.5A for each of the voltages above. 


eR 

1) SAREE, Hikes et NL TUS. 

2) Vy TULF ab—-YarPrdr, 

3) WNyF-—Vld, TO-220FP CISHHAD EV. 

4) (het HWE CINLUINFTVCHS, 

5) BBaI{-tv7. (SV, 6V, 7V, 8V, OV, 10V, 12V, 
15V, 18V, 20V, 24V) 


@ Features 


1) Builtin overcurrent protective circuit and thermal 
shutdown circuit 

2) Excellent ripple regulations 

3) The TO-220FP package in use provides a wide 
range of applications. 

_ 4) Compatible to products of other manufacturers. 

5) A variety of line-up voltages (5V, 6V, 7V, 8V, 9V, 
10V, 12V, 15V, 18V, 20V and 24V) 


@ Axe 
Tatek 


@ Application 


Constant-voltage power supply 


@ S432t34E / Dimensions (Unit : mm) 


ooo 


| 
| | 2.5440.5 0,55 tht | | 2.60.5 
( 


| 
(13 <2) (3) 


(1) IN 
(2) GND 
(3) OUT 


© Hehe 


HAGE (V) | ae ie 
1 | eavrewor | — 
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© AME RBH 


. 
ae 


AE 


(BA178MOOT Y U — XH) 


@ #6x¢ ATH Absolute Maximum Ratings (Ta=25°C) 


* Ta=25C OMS (MAREE) 15.2nW/C CHIR. 


BA178MOOT YU —A% 
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WHT AT Ng po SAGA 


BA178MOOT YU—ZX 


@ #£225)(F%4+ /Recommended Operating Conditions 
(Ta=25°C) 
BA178M0O5T BA178MO6T 


BA178M07T BA178M08T 


BA178MO9T BA178M10T 


BA178M12T BA178M15T 


BA178M18T BA178M20T 


BA1/78M24T 


a Roum 


BA178MOOT YU-Zz 


(BA178MO5T {Alz3248) 
@ BAH Electrical Characteristics (Uniess otherwise noted, Ta=25°C, Vin=10V, lo=350mA) 


ARERR 1 Reg | — | 3 | 100 | mv | Vin=8~ 25V, lo=200mA Fig. 4 

ANREE 2 Regia | — | 1 | 50 | mv | Vin=8~12V, lo=200mA Fig. 4 

Uy PIVRRE rR | 62 | 78 | — | aB_ Cin=1Vrms, f=120Hz, lo=100MA Fig. 5 

HH 7) SSE mae RRR Tcvo — —1.0 = mV/°C | lo=5mA, Tj=0~125°C Fig. 4 
1E 
EE 
BS 
fe 

(BA178MO6T {AB 84S) 


@ SAAT Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=11V, lo=350mA) 


Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions Test Circuit 


WT EAT WHE 


| Gontitons 
AMD BES va | -— | 20 | — |v | to=s00ma Fig. 7 
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BA178MOOT YJ —X 


(BA178M07 TIE BFE) | | | 
— @ BRAY Electrical Characteristics (Uniess otherwise noted, Ta=25°C, Vin=13V, lo=350mA) 


| Unit ' Conditions Test Circuit 


Parameter Symbol | Min. | Typ. 
HABE 1 Vor 7.3 lo=350mA Fig. 4 
ANI 2 Reale | — | 1 | 60 | mv |Vi=t0~26V,to=200mA_ | Fig. 4 
Vy PIVERAR. |omk [| 57 | 7m | — | a Cin=1Vrms, f=120Hz, Ilo=100MA Fig. 5 
C- 7 hae | top | — | e75 | — | ma | ti=25° Fig. 4 
HH RA OE - tos | — | 04 | — | A | Vin=25v Fig. 9 
(BA178MO8T {HB 384%) 


@ BAH Ht Electrical Characteristics (Uniess otherwise noted, Ta=25°C, Vin=14V, lo=350mA) 


Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions Test Circuit 


foe) 
o 
< 


7.7 
HH eS 2 | Vor | 76 | — | 84 | Vv Vin=10.5~23V, Ilo=5~350mA Fig. 4 
ANBREE 1 | 4 | 100 | mv | Vin=10.5~25V, Ilo=200mMA Fig. 4 
ANBEE 2 | Regl2 | — | 1 | 50 | mv | Vin=11~25V, Io=200mA | Fig. 4 
Uy THREE RR 56 69 _ dB | Gin=iVrms, f=120Hz, in=i100MA Fig. 5 
AME 1 | Regti| — | 20 | 160 lo=5~500mA Fig. 4 
AMRER 2 | Reg.Le — 10 80 Fig. 4 
HH) BE me RRL -Tovo | — | -05 | — | mvrc lo=5mA, Ti=0~125°C Fig. 4 
NF PRBREH2 te | — | - | 08 | ma | Vin==10.5~25V, Ilo=200mA Fig. 8 
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BA178MOOT YU—-2 


(BA178MO9T {fl a3244) 
@ BTA Y Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, lo=350mA) 


ANE 1 4 100 mV | Vin=11.5~26V, lo=200mA Fig. 4 
ANDERE 2 es mV | Vin=12~25V, Io=200MA Fig. 4 
INN4 PABRED 2 Ibe P= | = | 08 | ma | Vin=12~25V, Io=200mA Fig. 8 

4 

= 

& 

ie 

(BA178M10T {AZ ) 3 

© BRAT / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=16V, |lo=350mA) ey 
AN BEE 2 Regi2| — | 2 | 50 | mv | Vin=14~ 26V, Io=200mA Fig. 4 
yy FIVER | mr | se | 66 | — | cB @in=1Vims, f=120Hz, lo=100MA Fig. 5 
HH 7 Fee eS es EE | ove | — | 10 | — | uv f=10Hz~ 100kHz Fig. 6 
m/)AWASEE Fova | - [ 20) - | ov Io=500mA Fig. 7 


NOM 181 


BA178MOOT YU-Zz% 


(BA178M12T {HBAS 
© SRW Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=19V, lo=350mA) 


rs <a eee (= 350mA Fig. 4 
Uy PURE Cem fa [we [=o fa in=1Vims, f=120Hz, lo=100MA Fig. 5 
HH 7) BE mE AR | Pree [= [as = [asi lo=5mA, TI=0~125°C Fig. 4 
(BA178M15T {Hi 3HAS) 


@ BAN Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=23, lo=350mA) 


th BiE 2 ee [ae [= [are | | in=17.5~30V, Io=5~350mA Fig. 4 
ly FIVER ej ein= 1Vrms: f=120Hz, lo=100mA Fig. 5 
AMAZE 2 mV | Iop=5~200mA Fig. 4 
HH Stee Re a ae ae lo=5mA, Tji=0~125°C Fig. 4 
Hy 7 ES SBE ee ee Ee f=10Hz~ 100kHz Fig. 6 
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BA178MOOT YVU—-A 


(BA178M18T {al BR4) 
@ BRAINY Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=27V, lo=350mA) 


Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions Test Circuit 
7 


7 BE 1 lo=350mA Fig. 4 
HE 2 | Vo | 174 | — | 189) Vv | Vin=21~33V, lo=5~350mA Fig. 

ANREE 1 F Regi | — | 7 | 100 | mv | Vin=21~33V, Io=200mA Fig. 
ANBREE 2 | Regig | — | Vin=24~33V, lo=200mA Fig. 
yy FIVER | RR | 53 | Sr Cin=1Vrms, f=120Hz, lo=100MA Fig. 
BME 1 Regli| — | 20 | 360 | mv__ lo=5~500mA Fig. 
MRE 2 Regt2| — | 10 | 180 | mV | Io=5~200mA Fig, 


Oo; mp | OW, _ OD; ODOIEnNiIi ODO; Pi PL RE | HR] HP] SD 


HH 7) SSE im REL | Tovo | — | -06 | — | mvc. lo=5mA, Tj=0~ 125°C Fig. 

HES BE vn | — | 140 f = | uv f=10H2~ 100kHz Fig. 

BDA ASE va | - | 20 f - | ov. lo=500mA Fig. 

N4 PRE ip | — | 45 | 60 | ma lo=OmA Fig. 

Nf PRGRES 2 Ibo P= | = | 08 | ma, Vin=21~33V, Io=200mA Fig. 

E-THNBH lop | | 875 = | oma | Tj=25°C Fig. 
(BA178M20T {AlB348) 


@ BAH Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=29V, Io=350mA) 


AN ZEEE 1 Reg.l1 | — | 8 | 100 | mv | Vin=23~33V, lo=200MA Fig. 4 
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WT PAC NeEO ao a aR 


BA178MOOT YU —Z 


(BA178M24T {Hl 5348) 
© BAA / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vin=33V, lo=350mA) 
tH 7) SS Em FS RRL Pree [= [ar |= fave lo=5mA, Tj=0~125°C Fig. 4 


© BAH HY Electrical Characteristic Curves 


10 6 
Vin=10V Vin=10V, loyr =O 
Be BA178MO5T -_ BA178M05T 
Se 3 a9 — 
Lid 
g ee ee ee SRR 
< 
ie KE 3 
2 ee (a | 2 
io) 
S 4 = 
» a) 
ial al 
KF 2 Za PT tty fey 
; oe oe e 
, : pf ett | | 
0 0.2 : 
; 0.4 0.6 0.8 1.0 25 50 100 125 150 175 200 
OUTPUT CURRENT :° lou, (A) JUNCKTION TEMPERATURE : Tj (°C) 
Fig.1 Ss7rlBReett Fig.2 SPE tatt 


POWER DISSIPATION : P, (W) 


0 
0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig3 AHMmE—ABRSARY (TO-220FP) 
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BA178MOOT YU —-X 


© ATER /Test Circuits 


Cy =1Vrms 
f = 120Hz 


\) yy TILER RR. = 20109 (12! ) 
Fig.4 HHIBE, ANRER, BARE, le our | 


17) BE me RSE BR Fig.5 Uy FIVRAB WE BB 


Fig7 ae) AVN SELENE 


Fig8 NI PASH, NA PAZBREHMER Fig.9 HARMS HAE ES 


@ A LOIS 

Tj>150°C CARORMABRAMSET. 

BORO S| SG URC So CREB BCTCEPSHS) 
ETOCAD MF & GND WAvaF ec GND fallc doit) & 
AVF UY EHR LTC EAU, 

RICBBlIC OW CARE O Abowd LCRBRILOD 
EWED EF TK ESV, 
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WHT HAT NREO po Sat aaa 


BA6/22 


BAG722 


BA6722 lt, VU-ZXL#¥aL—-ZIC CT. 

22D SVE aAL—BEAHIT PNP ROL YASH 
GR CMRENTOIEST, Voc EWN BSAW-MAI, 
CO PNP IL VASE CHMsAHET, AIH 
HENVE¥ 42-2010, 14> KOI F IC EY) 
ON/OFF #AJKECT., FRO WBS RtEHATS, 
SBA FTOy7{IELTICARBCHHL, Then 
GND Sat @ BIT TUES. 


BA6722 is a series regulator IC. 

Consisting of 2 regulators of 5 V and an external PNP 
transistor control circuit. 

Thru output from Vcc is controlled using this PNP tran- 
sistor. 


ORR 

1) HAIBBSRU Sy SARL U-AL¥aAL—-3204) 

2) FRA OHRSHY DZ 

~—63) HAOAYy7AY kKO—IP ARE (C—MOS, TTL 
LAIL) | 

4) Ny F—VABIBR 2200mW (AFAR L) 

5) SRAET CIC TO y T{ERU GND* Sat € RIT KE. 

RAE LES IO-F 4+ I GND CG, YU ALRARICISERA NEA. 


@ Features 


1) Output overcurrent limiter is incorporated (only with 
series regulator). 

2) Small current consumption during waiting. 

3) Output is logically controlled (C-MOS, TTL level). 

4) Allowable package lass 2200mW (without heat radi- 
ation panel). 

5) Each function is biocked, together with GND*~ ter- 
minal provided. 

* Floating GND except for pin 4, not connected to silicon chip. 
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hFLYREATIYFRSINS 
YU-ALFAL-F | 
Transistor Switch Driver / Series Regulator 


@ NTI _/ Dimensions (Unit : mm) 


17.8+0.3 


2) 
o) 
+1 
° 
~ 
N 


- .— 2.54+0.3 | 
22.86 +0.3 


ap op OD oo oe oo os 


@ msi 


© 
2 
QO 
QO 
z= 
oO 


* *D. C. =Do not Connect 


00160—38—TS1G616 


BA6/22 


@ 707784795 L/Block Diagram 


* D. C. =Do not Connect 


@ Sint Rae AAA 
ares ome eb fe BO 

1 Vcc Rat 
2 PNPINJ—hSLUAZINILISEBMLEF, Ek, AABRBMLET. 
3 PNP ND-h7YLVYASZON-AZACEBEL, APB RICHUELN-ABSRERBLET. 
4 jet IC YY AL RAR RURAT 4 DIRS TUET. 

— g E ZIC BERR L BU EK EAU 
6 5.2V(Typ.)80mA Max. eHALET. 
7 Vour1 JO» 7 Ob 
8 5.0V(Typ.)80mA Max. EWALET, 
9 Vout2 JO 7 OBEH* 
10 L &UMEBEL LOAN Vout: BUI PNP KGL YAREAL LET. 


*1 JO-F4UT7GND CY VU DD RIC SEER AN TUECA, 


*2 D.C.=Do not Connect 


@ xt+8 ATK / Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 
A> hO—IvFAN SIE)  CTin bi 


4 L 
o <|35 
z oO 1 


(Rr AE OO Tstg c 


* Ta=25°C LIE CHAT SHSld, 1CELHATSTEIC 176mW RFS, 
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NG ae Soi da aa 


— Cc 


WHT PATN 


BA6/22 


@ Bah Electrical Charactristics (Unless otherwise noted, Ta=25°C, Vcc=9V) 


Parameter 


ESS ii (1) 
Elie B Hi (2) 


VouT1 7A v7 
7) BE 
tH 7) SS ht 
RE HN SH 
ANZEE 
ARZEE 
') TIVERARE 
HAs 4 XE 
AWS ie 
VouTta7Ay7 
tH 7) BE 
tH 7) at 
FARE Bit 
ANKREE 
BPAZEE 
\) FIVER 
HAS 4 XBE 
AHA Sie 
PNP él 7O » 7 
PNP TR F374 FE 
Sense vat Sit 
> KA IETF 
-- L&UMMaBE ON 
L& vei OFF 
ANB 


[Syme [ win [Tye | wax [Unt 
Pico | - [20 | «0 | ma 


70 


fe) 
oO 
XN) 


a 
© 
oi 


O01 


3.3 
<|</> 


c 
< 


= ie Be a 
<|/<|> 


< 


3 
> 


=i, 
rors 
ror 
c 3 313 .— 


a 
on 
; NS 
ie) 
3 
> 


—_k 
—_k 


yA 


Conditions. 
Control=5V, #8 fi 


RAVING E— F(R) 
Control=0V, #8 fH 


loi =1MA 


Voi=0V 

Voc=6.95~12V, lo4=1mMA 
lo1=1~80mA 

f=120Hz 

f=10Hz~100kHz 

loi =80MA 


lopp=1mA 


Vo2=0V 

Voc=6.95~12V, lo2=1mA 
loo=1~80mA 

f=120Hz 

f=10Hz~ 100kHz 
lo2=80mMA 


Control=5V 


@ HE328)/F%4+ /Recommended Operating Condition (Ta=25°C, GND=O0V) 


Parameter 


A> h}O— iF AN BE 


Typ 
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BA6/22 


@ BAA As Y Electrical Characteristics Curves 


ae ee ae ae 
Eds Oe Sede Heo ah ge 
rate eed cy 
Pe ee 
ea er 
SVRSes SERS: 
ee eG 
steer azee 
Pe eS ee 
SEER SE : 

Se 
Pole de Pte ee) 
o eo oO w+ N © 


(A) A 


P 4 18 2 485 HH eR 
HRMS L 


~S. 17.6mW/°C 


(M) °d : NOILVdSSIG HYSMOd 


Vee (V) 


Fig.2 Vout1 SRBR—HA SER 


AMBIENT TEMPERATURE : Ta (°C) 


aT Aa kA Bie tt 


Fig. 1 


viewer BEB 2K ae 13 


eines 
WALT TT 
eee a el 
ieeeeee 


Sse e eee eee 
7) le et 


Soemeunsaaal 
© fo9] © t+ N io) 


(A) alae 


fi 


| our (V) 


Vec oe 


Fig.4 Vout BWA BEBE 


Fig.3 Vout2 BReEk—Hh) SE at 


ne cea ees 
(he tee 
oe eee 
Ea eee Wea 


Skee RSVR SAE 
Evie ed Se ae ee 
Peer RRS eee eR, 


Es 0 i 


Me ene: 


| oure (mA) 


Fig.5 Vout BMWA SEBT 
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ALAA IC/Standard ICs | | | BA6122A 


BAG 22A 2HAATYFLIL¥AL—-F 


2-Output Switching Regulator 


@ Hie S54 Dimensions (Unit : mm) 
BAG122Ald, /NIDAHBBBAHIC LS 2 RARO A 1 
YFUILEAL-BEIVY YI IC CF. BAG122A 
SVHARESEEB, SRR CRESS, 
AVINL—&2, FITNYP EHH 2 AB CHK ANT 
WET, 1BROAS LOMAUS STOP HAE, D—/N 
YFUMREUTOY vy SIPURA HS NTH, 
R-ATIVVIRD 5V, WASRcmaCT. 


The BA6122A are switching regulator monolithic ICs of 
pulse width modulation system with 2 built-in circuits. 
They consist of 5V output reference voltage circuit, 
saw-tooth type oscillation circuit and 2 circuits -error . 
amplifier, comparation and driver. 19.05+0.3 

7 9 VW 13 «15 


19.5-0.1 


6. 10. 12°14. 16: 


@ Hk 
1) 9V STOPHBET & C,SVEROADHAMARETH © Hk 
a VIRE AEB 
2) FLT KFBRFICEW, Vy PLEA T & TFA tae ae 8 HB 
25 
3) Vac OHA MMH Ht S, @ Applications 
4) KOT N-HAFa—F 4 (4,0~100% RCE, TE arr PowereoRpiles 


ON-OFF 21 7CHS_~ Power. supplies for general equipments 


) IRAE 4K <, Met WOCRERHOS 
UTS, 

6) aREtahass lS HB HIBAR 17 CHS. 

7) KERRANG RAY MH HS, 

8) FAP SU 


@ Features 


1) Provided with 9V stop function and possibility of output 
of 5V pour supply only. 

2) Remarkable reduction of ripple by a direct FB termi- 
nal. 

3) Output of Veaeq can be taken out. 

4) Driver output duty is variable in the range of 0 ~ 100%, 
and perfect ON-OFF system. 

5) Excellent oscillation frequency accuracy and stable 
starting and temperature characteristics. 

6) Error amplifier of phase compensator built-in type. 

7) Reference oscillation square wave output can be 
taken out. | 

8) High conversion efficiency. 


190 00108—38—V1G502 


BA6122A 


@7nv7A447 797514 /Block Diagram 


GND(2) 


ERROR AMP 
PRY, 2b" ESV 


@ MXBATHK Y Absolute Maximum Ratings (Ta=25C) 


Parameter Unit 
*Ta=2 CULE CHAT SBSlIS, 1 CICK IAMWE RUS. zi 
e 2aHHH J Electrical Characteristics (Uniess otherwise noted, Ta=25C , Vcc =12V) : 


AE he iter i ee | see 375 lo9=400mA, Ios =50mA Fig.1 
oom em SE 
memunya-z1  |D  | m | eo | @ | *® | 
seamoaz [ear - ep 
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BA6122A 


© ATEKE Test Circuit 


Vec pis TIMING OSC 5V 5V~ GND 
BAG122A,y ayo NP ONE 
9V AMP 9V 
Vac (4Vrec © @ FILTER GND STOP D 


36k 


16V 


Fig.1 


@ ISA Application Example 


12kQ 36k0 
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BA6122A 


@ BRR aA 
(1) SB pa K REGGIE 


BEM AOT 1. —-F 1+ WUICARM, 27 SL TRE 


Ra, ReaRUST SE FAIL FUE HCH EY 


$, BTS UFRMERI, ZBI LU IFALFVUYVCIONS 
ful 2~3 VOR CHMSE SRW RLUTOET. ER, 
OSC (OSC) HA tat 5 HARA O IBA WL A MI) 


HIFCEPECSZET. 


OSCILLATOR FREQUENCY: f (kHz) 


TIMING RESISTANCE : Ra+2Re ik” 


Fig. 3 Sei AlRsatt 


(2) Uy FASB 


WRHHAICSUW CSRICBSCnk(EARYU vy PRD 
MELE, Wetlt Adal, ClO SAAN YA Svs 
COR ARELET, Fe Blt RICKY RECKETD, 


18 8 (d 30~ 50k O FER SEAL TCE Sb), 


DIS 


: BA6122A 


Fig.4 3¢¢R EAH 


ta 0.405 (Ra+Rp)°Cr 
ts 0.405-Re-Cr 


TIMING 
CAPACI TOR 


OSC ta tB 
OUT PUT 

OSC 

OUT PUT 


TIME CHART ive 


2. 466 
(Rat+2Re)*Cr 


(Hz) 


“FIG.5 - 24-S27 7 Fe 


oy PILEME 


> 


2.2k " 
BA6122A 


ERROR AMP COMP 


11 SENSE 


Fig6 Yy FILMED 
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0 V>=9V 


a WHT HOWE AN 


BA6122A 


e 22H Electrical Characteristic Curves 


i — 7 
¥ IN/90% : 400mA 
tHE UL leclt E48 


Nm : 50mA 
IN 


INPUT CURRENT : lin (mA) 


‘X ANB 


OUTPUT VOLTAGE : Vout 


100 200. 500 1000 2000 5000 
OUTPUT CURRENT : lout SURE E VOETAGE veat”) 
Fig.7 WHA HABE -Ame mast Fig. 8 ABMs Ste 


OUTPUT VOLTAGE : Vout 


RELATIVE OUTPUT VOLTAGE : A Vcut (mV) 


6 
SUPPLY VOLTAGE: Vcc (V) SUPPLY VOLTAGE : Voc (V) 


Fig9 ADU¥al—Yar ttt Fig.10 AWA tt 


r C=2.2uF 
R=10kN 


REGULATOR VOLTAGE :Vrec(V) ~ 


0 2 4 6 8 10 12 14 16 18 20 
INPUT VOLTAGE: Vin (V) . 


Fig.11 Vrec -S REE tt Fig.12 RSet —-ANSRSLS 


SUPPLY VOLTAGE : Vcc (V) 


BAG6122A 


(A 
HET PE EE YT 


ET AT 


iTiy) | ee Ot eee 
20 ee ee A | SS 2 Os 
HSER SOE’ 208 ee eee 


Tt aA 
To A 


RL Z74i1 


100 200 500 1000 2000 5000 


CAPACITANCE : C (pF) 


10 


o.0O0Um8FllC CO 
SE ese ee 


(ZH1) +: AONSNOAYS 


(A) 38S A: SOVIIOA NOILVENLVS 


DRIVE CURRENT: lore (mA) 


Fig.13 SANBE—F S14 PRR 


Fig.14 OSCAR R44 


ano 


vo 
(a) 
[To] 
3 
e 
[S) 
[aw] 
| 


Y 
ae 
E 
a 
a 
re 
7 


(A) 


S4NOA?FOVITIOA LNdLNO 


°C) 


AMBIENT TEMPERATURE : Ta ( 


Fig 16 SVRHNSE-ARBERY 


AMBIENT TEMPERATURE: Ta(‘C) 


Fig1S SVARHANBE-ARBe a 


oO 
SS 
E 
a 
Q 
Oo 
oS 
? 


(938A) 334A: 3OVLIIOA SONSYHS43Y 


Vec=12V 
Fy 


RA 


+ + 
(A) °34A:ADVIIOA YOLVINDSY 


AMBIENT TEMPERATURE :Ta(C) 
Fig.18 VRer (1/2 Vrec) — Bee ett 


AMBIENT TEMPERATURE: Ta (‘C ) 


Fig.17 Vrec —) ae att 
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BAG149LS 


BAGI49LSit, GOAL vy FL IL¥aL—-2AKREN 
MULEESV Yy TICCT. COIS 1 RH (Spin) LH 
MH (£19pin FG ON/OFFO SIMD CHEF, 19pinic3.5V 
WEDBE EMA S ESpinLI AD WH (OFFIC GH) 
F (SpnOWAlBICHHNSNEEECT) 


The BA6149LS is a monolithic IC containing 6 sets of 
switching regulator circuits. 


eh | 

WAfVFLIVFaL-420O I> bAa-NWHKBeETX 
CARL TUS. | 

2) PWMA XK ERA L TUS D CHEM LU, 

3) =AkRERROARDRE MES, RECHS. 

4) 6EEOWNSEM BSNS. 

5) REY Y TORE & BCH C SS (2H). 

6) HH SE ON/OFF OS sil GRRE & AL TUS (SVR ER 
< Jo 


@ MxtBATEK Absolute Maximum Ratings (Ta=25C) 


SRSE Vcc 20 | 
aTAIBK | Pa 500 * 


* Ta=25 CIE CHAT SBSIt, ICICORSMWERLS. 
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BAG149LS 


6HAALTYVFYL IVY AL—F 
6-Output Switching Regulator 


@ 4tV42t5kE_/ Dimensions (Unit: mm) 


22.075 


a 


nr 


10.0+0.5 
4,240.5. 5.8.17 


0.889+0.2 


20.447+0.3 


2.54+0.25 


@ Features 


1) All control circuits for switching regulator are built-in. 

2) The PMW system in use provides high efficiency. 

3) The frequency accuracy of the triangular wave gener- 
ator is high and stable. 

4) 6 types of output voltages are generated. 

5) Free setting of the gain of error amplifier (2 systems). 

6) Output voltage can be ON/OFF controlled (except 
5V system). 


Unit 


mA 


00109—38—V1G502 


BAG149LS 


@ 7Ov7I8F47 79 L/Block Diagram 


ERROR6 (—) 


| 
uw) 
om 
© 
om 
om 
LJ 
- 


18 


ral 
a 


DRIVES} 11] 
DRIVE4 
DRIVES 


® SAH Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=12V) 


Parameter____[symbol| Min. | Typ. | Max | unit | __ conditions| Sr 


= BRAM Fig.1 é 
5 VR SE || =227mA Fig.1 
OVA 77 BSE 1, =100mA Fig.1 A 
Mix BE IL=100mA Fig.1 o 
Moet) Be 1L=50mA Fig.1 2 
Mave 7) Bit lL=55mA Fig.1 
Mae 7) Bit 1L=200mA Fig.1 
MANL#ab—Yar IL=100mA, 10<Voc<16 Fig.1 
| MADE #ab—Yar IL=50mA, 10<Vcc<16 Fig.1 
MsAAU+ab—-Yar IL=55mA, 10<VcocS16 Fig.1 
M4AAL#¥#ab—Yar IL=200mA, 10<VccS<16 Fig.1 
O-LNILGSE— KF Fig. 
INF UNIVE E — F Vos & BRUT SH BE<0.5V Fig.1 
WRREIYTA-TUN-T 94 
WRREPYTA-TON-TH4 
QVBU y TIL lL =100mA Fig.1 
SVU y TIL IL=227mA Fig.1 
MARY yy TIL I_L=100mA Fig.1 
rome Aa RN=10kQ, f=100kHz 
2 ene oA al Rn=10kQ, f=100kHz 7 


OVRIRET > 7 (tte 
SVE LV 7 tbe 


f=100kHz 


f=100kHz 
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~BA6149LS 


© ATER Test Circuit 


, + 
1 

| ft 1 100u 7 

33k 

1 300% Veg 
‘Ti 0) 
| 12k 
| 100u7%3 c 63.60 
4.7k 1000p 24 E ! a 
d aE 17 | 39k 


1 300 V 

18: ry ~ O. 

1000r | 12k 

ai an ie = A 1004 24 d 17.50 
| 39k | 
20 7 OS, aacte f 
21 i: 
f, . oe Tu 
Age — O ci Veet 
ref 
47k 460 is 
P 23 


TP OT 1°) fe) 
. t+ Lay 


EFO-A700KO1 


= 
ae ii (tiv 7 RIF) 


Fig. 1 
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BA6149LS 


@ (FA LOES 

(1) SAS AIED fomax.=850kHz BECT. £5, F 
FEO = ik FER (ft) (d, fo/BICBV ETF, 

(2) =BROFs-F 74 lS PROM MT EI ta= 
67HLEIC RSA DICH Rr TRE LTS KE SU, 


22pinse HE 


‘“YS2 OF 


1/f, 
ti tp=2:1LLE 


(3) 5V,IWROLI-TOUSPBRTT Vit, FH (R1) 
CRESCHET. 

= OMS Ry OH AlS 10kKQ S Ry S 100kKO CHHALT 
CES, 


T25v 
GH, E-SRLI-SUSPRRT 1 LV SARA EWC 
InThHh | 
Gom17>+=14dB, Gom2*=10dB, Gom3= Gom410dB (c3x 
ETSHTH!), M3, Ma RISAMW AHAB Id, WR LT 
WET, 
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S WHT PATHE AN 


BA9700A/BA9700AF 


- : DC-DCAYN-SHAL YF YL ILFAL-F 
BA9700A DC-DC Converter Switching Regulators 
BA9700AF 


| @ AZTEK / Dimension (Unit : mm) 
BA9700A/BAQ700AF it, PWM (/‘JLANRBEA) Ast, | 
KGL VUAREAZTYFELTH#EL, ZOD Ton-Torr & 
BMT BZ ko THAMES RES ETOKTS 
hPL VABICLSEBABAUYS<, BMMRERS, 
RS )AtrSZcBoTw#ks, 


BA9700A 


BA9700A/BA9700AF stabilize output voltage in PWM 
(pulse width modulation) system in which transistor is 
used as a switch and controlled for turning ON-OFF. 


6.94+0.5 


aes 


3.29+0.2 | 365+03 


i 


2.54+0:3 
15.24+03 


BA9700AF 
@ Ti 


1) AFIYTP IT, AFIYVTFIY, TUN-F ALT 
= FEOWNBE*CESCeMCES, 

2) ABS (1.7mA Typ.) 

3) SFA MBAD EY’ (2.8~470kHz Typ.) 

4) RESERRAR (2.57V_ Typ.) 

5) (RBH SIEARE (3.55V Min.) 

6) WAMROAY>Fa—-F 4 CHR T SF y haTLA 
+ KOI AR 

7) ICABOSTOMBERBILSAHONI-AT y Fiat 
% 48 fifi 

8) HBC, Ny FU — CHET SRB lCMAT Olc RA. 

9) BAQ7OOAF It, SOP14pin ty T-YOK ONLY b 
DEE + SEB ED AT AE 


‘@ Features 


1) You can have any type of output voltage, e.g. step 
up, step down and inverting. 

2) Low current consumption (1.7mA Typ.) 

3) Broad range of operation oscillation frequency (2.8 
~470kKHz Typ.) 

4) Builtin reference voltage circuit (2.57V Typ.) 

5) Operable at low voltage (3.55V Min.) 

6) Dead time control is builtin for restricting ON duty 
during as overloading 

7) The power switch terminal in use can stop all cir- 
cuits in the IC. 

8) The IC is most suitable for packaging in a device 
operated by a bettery, in particular. 

9) You can reduce the size and thickness of your set 
with BA97O00AF because of SOP 14pin package. 
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BA9700A/BA9700AF 


e@ 7077847779 4/Block Diagram 


NON 
INVERT 1/2Vace INVERT V er POWER NC Vee 
INP INP SW 


BA9700A 
BA9S70O0AF 


Triangle 
Oscil 


@ xt ATH Absolute Maximum Ratings (Ta=25°C) 


Parameter Symbol Unit 


ae Cr Se 


SrA 
mn 


* BAQTOOA : Ta=25°CILED ER ICT EIC 4 8mW KT 4S. 
BAQ7OOAF : Ta=25CLIED EK 1C CHIC 44mMWiKT 3, 


ee 


@ Bah /Electrical Characteristics (Unless otherwise noted, Ta=25°c, Vcc=5.0V, Rt=10kQ, Ce=330pF) 


Parameter Symbol | Min. | Typ. | Max. | Unit Conditions 


FEES ASB 
Hy LE Viet 2.48 | 2.57 266) Vv Iret=0.1MA 
ey Seen 
1/2Vrep HABE 1/2Vref | 1.22 1.29 V 
S54 Ue 4ab-vyar Line 3.00 Voc=3.55V~ 24V 
a-KU¥ab—vay 1 Loadt 1.00 es er=0.1mA~1.0mA 


M-KU¥ab—-Yar 2 Load2 a lrep==0.1MA~8.0MA 


7B ee AS HH) es Vret 2.57 | 2. 2s. lref=0.1MA Voc=3.55V 
FEB AS HB ht losc | 30.0 | 0 Vref=OV 

= BR BEB 
FE A) REL ae Rr=10kQ, Cr=330pF 
SET Ak FE lia 


FEB Vcc) 
SA 3S MIRE AB 

AnAI ty KEE 
ANAM ey KB 


= % Voc=3.55V~ 24V 


= +100 Null Method 


RAAT SE Hl 1.60 1.90 Sra Null Method 
BUL—-TPAty 80.0 dB Null Method 
fal 4B AK 5) BRA LE 80.0 dB Null Method 


AIDING PASI 


180 500 Null Method 
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Parameter | Symbol | Min. | Typ. | Max. | Unit | | - Conditions 
PWM Ebetze SB | 
ALy Yak—I ABE I vio | — | 204 | 224 DUTY 0% 
Ry bak KE 2 ee 1 ae 
HH 70 86 
HA Tr UU - 7B pteak | — | — | 100] wa | Vo=24V 
HH 7) BAN SE lo=50mA 


BFINTZ 


AP ILIA Sh loc = 1.70 Ri=OPEN POWER SW=2.5V 


5) Feet eH Vcc 3.55 


O44 54 7F+—b/Timing Chart 


ERR. AMP 
OUTPUT ----7A---- 


DEAD-TIME —- 


H 
PWM. COMP | | | | | | l | | | | 7 


OUTPUT 


H 
OUTPUT TR. 
COLLECTOR L 


Fig.1 


“ve -_ ROM 


BA9700A/BA9700AF 


@ fi FAR) / Application Examples 


5V 
O Vour 
C, 1000p R, 15k ‘ 120uH 
8 
470 u} + +| Gs,C, 
— 470 uF 
© @ RB100A 5 
D, 


Triangle 
Oscillator 


Ly: RCH-875 121K (AS FBR) 
R, 15k R, 20k 


Fig2 ATYASREYVLALN-F 


RB100A 
Q, 2SB1009 os 


VinO O V our 
R, SW, C, 1000p R, 10k rs et D, 
GND oc az0 az65,0; 
47k age 470 u L, +] 470u 
2 


pet 
es Triangle 
Po Regulator 


Oscillator 


R, Rs Ly: RCH-875 220K (X53 FB) 


Fig3 1YN-F4VIALN-B 


ROHM ave 


WT PAT BW EAN 


‘BA9700A/BA9700AF 


Voltage . 
Regulator 


GND 


4 
ao Ly: RCH-875 221K (AS Be) 


R, 20k R, 39k 
Fig4 ATyTPyFALN-ZB 


eADAR—K/NA-YL MRO Rweicee 


, FORO SP EP 
Bs) Op oO 


wW 


# +9 moon Qe OF 


é C 
‘oaarwy 
B 
E 
D 


BA9700A-2 


Fig 6 TYUIN-F4>7ILIN—4 (BAI700A) 


204 _ Rowm 


BA9700A/BA9700AF 


DD 


ale W- 
2 BA9700A PA C, 


Fig.7 ATvAPySFALVY/N—2 (BA9700A) 


@ Se Ratt Hh Y Electrical Characteristic Curves 


= aa — 
aaa ae cel 
Coe LN : = 1 OOk ii8 wv we ae So a os oe oS 
a === es Sane Se 
= Peat a Z cael sl = 
2 LN S yok TTA th 
fi ——— e) — SSE: stins sae eeest 
E—+— Liu Pt SS 
3 CSS EEF SNS th - 
cc ae og ee LL _ SAN g, 
fF] 7 aed ae SR 2 0 SSO (SMa tL a a a = ‘7 
ep RES ER 0 | F 
al ee L 
100p 1 00Op 0.01 u 0.14 e 
1 
C, (F) rf 
Fig.8 =i sERAEO Ro, Cr xt RBS (1) Fig.9 =fkEIAEO Rr, Cr WHA RBS (2) 4 
4.00; 
3.50 
300 3.00 
iS Ld ———— ene 
Mm 200 8 2.50 
~ a 2.00: 
100 S 
< > 1.50 
Oo 0 oO 
> 1.00 
—200—40 
QO 100 1k 10k 100k 1M 10M eet 5 10 15 20 25 
FREQUENCY ( Hz ) Voc ( V) 
Fig.10 REA ARRON RU ABE Fig.11 BEBSEMAMNA RHE 
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BA9701/BA9701F 


BA9701 
BA9701F 


BA9701/BAQ701F lt, BA9700A YU —XP5R#EE - 
=A RRIROHRE 9 WEES S PWM (/NIL Abe ER) 
AXM DC-DC AL N-A2HALYFLIVEAL-B 
Fic TF. 

ERROR AMP, PWM DY /NU—-2, HO KOT NEWER 
KRENTWIETF, 


BA9701/BA9701F are PWM (pulse width modulation) 
DC-DC converter switching regulator IC operated with 
reference voltage and triangular wave oscillation sup- 
plied from Series BA97O0A. 

This IC is composed with ERROR AMP, PWM COMPA- 
RATOR and Output Driver. 


ie: 

1) BAS700A YU-X5, REBE, =HREROK 
KEDIRETS, ZL-TFHIC CHS. 

2) REMI BL PWMERBOD 270» 7K 
BAQ701 lt FAV IVA VYIT VY BEL NY T-Y, 
BAQ701F It, SOPDM BEVIN yF— VICE, 

3) SHNSRERHT SO(KCM‘TH"), BAI7Z00A Y 
Y-KENDVARAL— FHECHRBHOIAAZLAGY 
tA] AES 

4) AZAFISP IT, AFIVSAG9Y, AUN-F 17 
=, FROWNSECBSCEMP CES. 


@ Features 
1) This siave iC receives reference voitage and oscii- 
lated triangular wave from Series BA 9700A for op- 


eration. 

Consisting of 2 blocks of an error amplifier and a 

PWM comparator. BA9701 is packaged in DIP 8 

pins, while BA9701F being mouted in a SOP 8-pin 

package. 

The IC is suitable for multi-output switching regula- 

tor. You can drastically cut the cost by means of in- 

comparable operation performance by master/slave 

combination with Series BA9700A. 

4) You can have any type of output voltage, e.g. step 
up, step down and inverting. 


NO 
~~ 


3 


——_ 


DC-DCAYN—SHAT yy FL IVEAL—-Z 
DC-DC Converter Switching Regulators 


@ oS eA Dimensions (Unit: mm) 


BA9701 


6 
32+02  36+03 


estos | 88406 | 


7.62 +0.3 


- BA9701F 


127 +02 0.4 + 0.1 


206 | 00162—38—TS1G619 


BA9701/BA9701F 


eFAyvIS47 9759 14/Block Diagram 


NONINVERT INPUT 


INVERT INPUT 


FEEDBACK 


DEADTIME 
CONTROL 


@ 6X ATH / Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 
Sear Voc V 


KVCLATSEIC, 5.0 (3.5) mnWRTS. ( ) SOP My 4-7 


@ BA) ttt / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=2.5V) 


Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions 


sO EMBER Ap 
ANAT ¢Y KEE vio | -6 | — | +6 | mv 


a 
eRe Av | 60 | 8 | - | 
PHAR RH pomar | 60 | 80 | — | 
ADIN PASI oa ae 600 


PWM [kb axrze a6 


HH 77 BB 


Wh Tr 0-7 Bik Tex | - | — | 20 | wa | vo=zav 
HH 7 Ran as EE | vst | — | 15 | 25 | V lo=50mA 


ETINIZ 


ARDS Bik ptecs | = | 08 | 15 | ma | 


E32 Voc AT SBEBH 2.5V~7.5V 
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@44 54 7F +— bk /Timing Chart 


ERR. AMP 
OUTPUT 
DEAD-TIME 
PMW. COMP L 
OUTPUT 1] | Zz | Vy i 
| | | 11 | |! 11 | V1 1 | 
11 1 | | I | | || a 
|! 1 | | | l | j | 1 1 | 
OUTPUT TR. | | | y H 
COLLECTER | 
L 
Fig. 1 
@ [co FAB) / Application Example 
O - O Voc 
5V 
Re 
R, 
uN 
C, am. C, 7 
lu Tu 
Ria 
39k 
z 20 
75k 0.047n | , ae 
RB100A Q, emote 
Ds 
2204 parm OUT 
Li 000 —5V 
ar Dow 
es RB100A 
fe] Cc 
BAQ7™ (( 11 680p 
R C 2 Ris fan C,, C 
ion ae y ; 
—— ay 33k 470u X2 
R,,=30k Rig 
6.8k 
4: RCH-875 120K 
R 230k 
le Lo: RCH-875 220K 
(AS TBE) 


Fig. 2 


ane Roum 


BA9701/BA9701F 


eBADAA—K/ING->RRUBmacee 


! a 
ON R, C, 
Rg AWA ae 
TR © 


R. dh ©, 
AW Gis C C) 
pF OY cee GND 
D 
3 Rig Rio Rie 
WA- —W- 
Ry. 
GND : Z GC: + 
i zr, BAQ7ON ™:s 
C, | 
C — OUT 
WA R , 


©) 


D, 
Zeta 


Q, ri 
© | | ROHM BAQ701 | 


Fig.3 #AIAA- k/Y2—-L> Fig.4 AARIDAA— Fossa es 
(BA9701) (BA9701) 
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ho WHT PET WE AN 


BA9702FS 


BA9702FS 


BAQ702FS lt, Af vFLIFILFAL—-BeEMBNTSE 
HONREBR, =HRRRBECE IF y TIMOR 
SKEBEBRCT Q 

L5-PYI, FOFIS, PWMALNL BH 3 KR 
&), nn, AR, REGE CHBOWNA ERE 
CHET. 


The BA9702FS is a semiconductor in a chip incorporat- 
ing a reference triangular wave voltage oscillator, etc. 
to compose a switching regulator. 3 

There are 3 systems of error amplifiers, protectors and 
PWM comparators with which you can set a preferred 
output voltage throughout stepping up or down or re- 
versing the voltages. 


© HR 

1) RAF aA-F 1 ERETSESTFY FATSIAYbA-MW 
WT eR L, VIA AS KE DOABAE, | 

2) FAF ASS chHRE, Mec hth, 

3) SCTOBBHE ek A HONT-t— 7 Sia Belo 

4) = ARE RA AOR 


@ Features 


1) With a dead time control pin to set a maximum duty, 
it is possible to set soft start. 


2) The protectors can be independently set and oper- 


ate each channel. 
3) A power save pin is equipped to stop the operation 


of al! circuits. 


4) The triangular wave oscillator has a wide ange of 
oscillating frequencies. 


e As 
DC-DCILIN—-4 


@ Application 
DC-DC converter 


Sch Af Y FL IL¥AL— 4A-My»ybho-7 
3-ch iidinalait Regulator Controller 


@ SURE Dimensions (Unit: mm) 


10.0+0.3 


210 00295—40—TS1G619 


BA9702FS 


@7Ay7S44775L/Block Diagram 


Vie PS Veer NON3 INV3 FB3 PD3 DT3 OUT3 OUT2 DT2 PD2 


TRIANGLE 
OSCILLATOR 


RT CT 


RT CT NON1 INV 1 FBI PD1 DT1 OUT 1 NON2 INV2 FB2 GND 


@ Xt ATH / Absolute Maximum Ratings (Ta=25°C) 


* Ta=25C LIE CHAT SHS, 1CILDE 8.0mMW FRMUS, 


fs WHT PATH EAN 
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@ BAH Electrical Characteristics (Uniess otherwise noted, Vcc=5V, Ta=25°C) | 


[FIN ALLA] 


AILS Sit 
ZaVNABK 


PS #)(/F BE Vih 3 
PS afb BE Vil 


2.38 
a 
fe 
Lees 
oeted 
eel 
PSAATYE-FYA Rsw fa 
hates 
se 
132 | 
1.86 


2p(Fat soe 

[FRE SS BB] 

nie Me 
i oe ee RE! 
is ca ee ea 


oO 
x 
-e) 


[= AeA] 


1.92 2.02 2.12 


0.76 


tris -KRBE 2 Viho 
RT vf BE Vit 


Rt=10kQ, Cr=120pF 
Rr=10kQ 
Rr=10kQ 


HABER 4 fio4 
Prt FRREEE 2 Vio 1.28 


< 


pA 


FRED fosc 260 a kHz |RT=10kQ, Cr=330pF 
ADREE 1 | — | 4 | kHz |Rr=10kO, C7=330pF, Voo=3.6~23V 
Seve HE 1 | — | 3 | kHz |Rt=10k,C7=330pF,DUTY=0~ 100% 
mene Pe eee ormeee, curios] 
IE FIRB 1 1.32 Rr=10kO, C7=330pF 
int LERBE 1 1.86 Rr=10kQ, Cr=330pF 
LH SIE RE 3 | fos =f 0 | | 8 | KHz | Rr=10kQ,C7=120pF,DUTY=0~ 100% 
| — | — | 4 | kHz [Rr=10k®, Cr=120pF, DUTY=0~50% 
192 | 2.02 | ze 
076 | 09 
uA | 


4 
© 
© 
—_ 
NO 
oO 


CT tafe S me lot 
[L5>-V7L THB] 


A-TPYLW-THIY 
alFBRRA LE 
ADty KBE 


ey ee eee he = 3 
E47 EY 1 BBL 


NAP AB ib | — | 4 | 0 | m | 
BADGE GE a coe ae _ 


[Fas 7 2-8] 


RIAN SE 
TE Sit ia 


[14 77 ab] 


RIF SSE 
mA 7) iit 


MMatRERat It LTHW KA. 
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@ BAA Hes Electrical Characteristic Curves 


180 100 
150 go 
ae (es (a ee a a Ce 7) 
ee ae ee. ae ee ee ee 
ae amen ee ee ee 
20 eee A ee Ce ee 
a ae eI |b O  (e e 
= 1 ee oe Se ae 
a‘ < -30 < 30 . 
Sa OE cot, ate laced EC cael 
ee 
) =. <4} ot} 
00L. 4 4 5 7 oe ~ 180 20001 01 110-100 700040000 
Vee (V) FREQUENCY (kHz) 
Fig. { EB SL, SRBR—-HASE Fig. 2 ane tates ab, REX — BIL — FS 
Se = 
poet 2 
mai: > 
E100 ft aan Biilll| 
dee oo Va LN 
an = 18 Actin 
a g 16 REE o 
aie S14 Nt Seema if 
eed ot UAC ETL UT # 
=e et ae 
Paes eo UT EE FEI TET L 
0.1 edhe TG 100 1000 10000 100000 Z 
RT (KQ) oer) 
Fig. 4 =AikszisR, 21> 7RS-=A RRS 7 
1000 
z 800 
| 
Z 600 | 
FE | 
Oo. | 
® 400 ! 
a) | 
oc | 
LJ \ 
= 200 | 
= ouT—— ) Lt 
I 
ol ! 
0 20. 40 60 80. 100 | 
AMBIENT TEMPERATURE : Ta (°C) | 
Fig.5 #ARBA-AB REE Fig.6 21S 47F4—b 
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© TARE YTest Circuits 


Vio 2.5V 


PWM COMP 2 


ERR AMP 1 


FE 


>-0-0-9--0-G-6-0-¢ 
ee is ee eee ee 


Fig. 7 ®TERRE 1 


TRIANGLE 
OSCILLATOR 


‘3 T 


ERR AMP 2 


ROTECTOR1 


> 


R C 


2.5V 


a 


rT Tel 


ead 
SE 
C 


PROTECTOR3 


PWM COMP 2 

2 Oo 

aS 
PROTECTOR2 


Internal Bias 
ERR AMP 3 PWM COMP 3 
@, CD 
ERR AMP 1 . PWM COMP 1 
| TRIANGLE | | ee ./ a a 
OSCILLATOR OUT q = 
| 
RT CT y = = [ > / 
& [SENSE oc 
fc) oc 
SQ} out Li 
| 
o : 
V QO 
, ) 


ct 


23V 
. leak + 50mA 
Ves 
+ 
V sat 
e 


CH23¢ 6 A— AEA 


Fig.8 BEES 2 
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BA9702FS 


ERROR AMP 


CH1,2,3¢ t4—AZAK 


Fig.9 AIEEE 3 


@ in aA 


ULES aT: 
1 = RUBIES 8 > TET 
2 et teres 
3 NON1 | Error Amp1+A Fiat 
4 Error Amp1—A iit 
5 Error Amp1 713 
6 Protector! 24 Y—-F vy Fae At 
7 PWM Comp1 7» F274 AE iat 
8 PWM Comp1 tHe 
9 Error Amp2+A iit 
10 Error Amp2—A Dit 
11 Error Amp2ii Jim 
12 GND¥af 
13 Protector2 24 VY—7 vy Fax Aint 
14 PWM Comp2 7» F244 ARE RMT 
15 PWM Comp2 tA) 
16 PWM Comp3 iF) taf 
17 PWM Comp3 Fy K 2-1 ABE RIT 
18 Protector3 24 VY—7 vy FRE Aa 
19 Error Amp3 Wii 
20 Error Amp3— A J) iif 
21 Error Amp3+ A iif 
22 NTE eT 
23 IND —t — Fey 
24 Vcc Vcc 
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© Fé AERP Application Example 


D, es 
RB100A 22 uH 


m Ri 
rr Cis 
Q 1004 Ri Q, an C,, 


3 
2SBi1 1004 
| 009 560 2SB1009 


STEP UP (12V]Jo 


L, 120uH STEP DOWN [5V) 
1Ky O 


RB100A ee _ 
4704 43k 
Ris 
15k 
Voc 
REFERENCE 
VOLTAGE 
REGURATOR 
TRIANGLE 
OSCILLATOR 
RT CT 
R; C, Sy 
10k uf | 
R, S S% 
777 30KS [Toe 
in x C, Ry R, 
soe es 8 47u 39k 330 ae 
Voc 
Rio 
7 ee D, RB100A 
> ! © INVERTING (—5V) 
CG, ae S 2 at me, C, 
1004 m -§ 470 | L,: RCR-110D 221K 
NI o L,:RCR-110D 121K 
L,: ROR-110D 220M 
(A= HEE) 
Fig. 10 PSFUBLRRD! 
@ Set lt Bana 
1) Af vFUIV-FaL—-42OBS, AMMKI- VAS VS BRILL FLY, BL ANIL FU, Besa 
BE RAYFEULTHIES t SOM TF EMlElectro VF LU OGHEHELET. 
Magnetic Interference : BKFIF) (EBT SWEY 3) AT YF LISI A-— FRAT YVFLUI LIL VAR 
HWEFT, LOL, ROP -ARIUbL, AROS lt, BRSELOSLOEBICRADSSbO & EBL 
2GL, Y-URS(c#ET His, RAL OD falas \d & TK ESL, 
WEA, | | ELATVFLIbIL YAS, SRBES CMR 
2) SAK VyPNWOMKE LT, EMO RRO S| XB OM LTNALT ZIBK Pc CHBL, PECMBUT 
LO(th, AlLJamOweE bIERMULT<K EAU, FRC, EAR EFA L TSK ES, 


IVF UHICHM UTI, SARE E-aU AMP 
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BAS703K 8ch Af vy FV IVFAL—-A-AYhA-F 


3-ch Switching Regulator Controller 


@ 4432+ 54H / Dimensions (Unit : mm) 


BA9703K Ik, PWM AXICKES 8chATvVFYLIFIALY A 
A-FCT. AMIS —ORRMAIC KY) HET SON, 
SCE IHAD ARES, Fv > RIDE CRE — bt B4E L 
£tA, HNOCH1, 242F7SHFOLHN, CH3 
AAT YAP yAFRMARCHHENTET, Ek, BM 
REONOCEFAAXKITE COKR-ATIIEBBOBE Ri 
Co. 


The BA9703K is a PWM type 3-ch switching controller. 


eRE 

1) HRP y DAT WHA (FEU b-FLR—IL 
BW) CAL Bite, 4 7 Bit t RII ANAL. 

2) =H RRA BILAED OR ARICA. 

3) 2IV—-FDv FAN RE AEB & AR. 

4) INyA—YIk QFP 32pin. 


@ Features 

1) The output stage is composed of a push-pull output 
type (pseudo totem pole type) with which ON and 
OFF currents can be independently set. 

2) The triangular wave oscillating circuit is stabilized 
and can cope with higher frequencies 

3) Builtin timer-latch type «short-circuit protective 
circuit 

4) The packagé is a QFP 32 pin type. 


@ Axe 
DC-DC IV /IN\—-24 


@ Application 
DC-DC converter 
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BA9703K 


@ 70773447 75L/Block Diagram 


CTL1 CTL2 IN3+ IN3— FB3 DTC3 OY3 OX3 


TRIANGLE 
WAVE VREF 


OSCILLATOR TIMER LATCH |4 
TYPE SCP Y 


COMPARATOR 


ERROR AMPLIFIER 


COMPARATOR 


IN2+ IN2— FB2 OY1 OX1 
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@ xB ATK / Absolute Maximum Ratings (Ta=25C) 


* Ta=25° CLE CHART SHSIS, PCILDE 4mwW FHMUS_ 


@ Sat / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vcc=6.0V) 


(FIN, AZAR) 


F32iA StS it 


(AEE BE BB) 


ee 


A 
iso | — | 6 | 4 | a 


Fig. 9 


(= AiR) 

RAR 1 | Fosc: | — 514 Sr Cr=330pF, Rr=5.1kQ | 
SEiRIRTG F BREE 2 131 | 1.41 | 1.51 
(REISS ED) 

HAY > 7 Bit | tome | 20 | 24 | — | ma | Vep=1.6V Fig. 12 
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ie Fas WHT PAT WEAN 


BA9703K 


(PWM 2 /NL — & 88) 


(Fy KAT LILY KO—IVR) 


AD LE\MBBE 1 a ee 2 87 ia 97 ad be 
(Rig Bl EB EB) 
(HH 0 ab) 


Fig. 14 
OUT3V—-Z2BH 


lo3 Re3g=2.7kQ, Voc3=6V 


tat 

=10 = [=f 

(A> KO—JBB) 
| Vorre | 2 Teta 
| tone | 30 | 70 | 10 | uA 


CTIL247RfF VoFF2 Le | 
CTL 2 Sif Bit IcTL2 30 | 


* CT=330pF, Rr=5.1kQ 
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@ BRASH Y Electrical Characteristic Curves 
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ReBE-I> ho— BSE stt 


CONTROL VOLTAGE : Von, (V) 
Fig.6 


TIMING CAPACITANCE : C, (pF) 
Aiko SU TR Bt 


Fig.5 


BA9703K 


200 


100 


PHASE : ¢ (deg) 


GAIN : G, (dB) 
oO 


—~100 OUTPUT 


aPAw, 


P| 


FREQUENCY : f (Hz) 


Fig.7 #fs— ARSE 


POWER DISSIPATION : P, (mW) 


AMBIENT TEMPERATURE : Ta (°C) 
Fig8 HRSAN-ARBERE 
© HEEAKER/ Test Circuits 
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Fig.11 EERE 3 
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NoHoonoOg 
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5 
ae WHT EO WEAN 


Vee Fig.1 3 ANE EE 5 


| Aba! 


Fig.14 IEEE 6 | Fig.15 imix E18 7 
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~BA9703K 


OmrmA 
Pin.No. | Signal | oF RE 
1 CH 2 sRIIES? JERR A DRE 
2 CH 2 SHI? READE | 
- cao | CH 2saaiwIRE: Diet : RAMUS EC OMT CIN 2-OMICMT SC CIE, FRE PH 
AMET ET. | 
4 CH2MDhSL YAS AT ERBAEMF : MARORME OX 2MFEL OV 2HF COMIGEMT 5 Z 
clk), HNAKGLVASOFIBRERELET. 
5 OX 2 . 
6 CHIMDK SL YAS A7ERAEMF : MAROSRE OX 1 MEL OY 1 RFC OMICEMT SZ 
ox1 | clokW, HNKGYL VY AZAROAIBRERELVET, 
7 OX 1 
ip VE 2 CH 2HASitaE vn : Rie COMMS Cc GND llc TS CLICHE), OUT 2OHASRERELE 
to 
9 CH24-PLALISHHMT 
10 CH 1, CH 2A ERT : SRBC B.6V 5 15V OMACHACHET, 
11 CHI1A-FLALIAZHHART 
12 Hp BREET | LE COMFE GND PUCHMRT SICILY, OUT1OHHSREBELET. 
13 GND fEhovRT (OV) 
14, Veco 3 CH 3 SiR > SIRES 3.6V 95 15V ORM CHACAET, 


OUT 3 CH 3 Wve 
CH 3 WAS wie at | EE COMP GND MICHRMTSC LICL, OUT3 OHS wit € aE LE 


° 


—_ 
or 


16 VE 3 


17 OX 3 CH3HAKIL YAR APBMRAE MT : KMARVRBe OX 3c OY 3 wef cORMcwms oc 
18 yg | CRAY, MDKSY YASOF TERERE LET. 


CH 3 (KILBARAES EYES : Veer RTO SE ENT ORMCOSILTSAZSTEI EW, CH3 MOCRILEAR 
DTC 3 RRELET. SH, COME Veer tert cOMIAetiBeETSCeCLIYUTKAR—bhPRRES 
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CR Timer 


BA222 CR 417V 


BA222 (4, mDOWK AT Ban Catal, MBPT La 
Vises oS CICA CKSA1TVICTT, 

RUT, TORRENS FU HICEW VT 
FOP SHPMOMACHEBICRECZET. MRE, 


REE VIVE IN, TU-B2G ENOBRA CISA DY Bl AEC 


Fo 


The BA222 is a monolithic timer IC developed for use in 
measurement instruments, control equipment and digital 
data processing equipment. It is designed so as to re- 
quire least external components. 
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@ NHT5EE_Y Dimensions (Unit mm) 
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@ Features 


1) Wide timing range from microseconds to several 
minutes. 

2) Wide range of applications, including monostable 
and astable multivibrators. 

3) A load current of 200mA is obtainable. 

4) Good temperature stability (typically 50ppm/°C). 

5) Power regulation (typically 0.1%/V). 

6) Capable of directly driving DTL and TTL circuits. 


@ Applications 

Delay timers 

Monostable multivibrators 
Astable multivibrators 
Pulse generators. 
Dividers 

Sequence timers 
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eee a a 


BA222 


Eg a 

2 8 $ 8 & 
> ve 

2 oe oO oO 

uw O 

a ” re 

= ra 


@ AREKERKE Y Circuit Diagram 


5 
TRIGGER O 
RESETO d 


2 
DISCHARGE ° 
4 Qia 


@ xR ATH Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol Limits 


FLIP 
FLOP 


Ra R, G R 
1kA 5k = 12 
Qs wo 


~ me 
1 


19 Qee 
Ris 
3.9k2 
es} 
O 
OUTPUT 


Q2o 


Unit 


aA Py 500 * 
2) (Fim so Topr —20 ~75 


RFR EE Tstg 
*Ta=25CLLE CIHR ST SSl4, 1 CIC DK5S.OMWERLS 


—55~125 


228 | RoHm 


V 
mw 
c 


@ SAH Electrical Characteristics (Ta=25C , Vcc = +5V, +15V) 
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$= SAS BS it , = 
| 10 Vcc=15V, RL =oo Fig.11 
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HH 7 a2 +) Bae Fel ns Fig.11 
HH IEF HSB ns Fig.11 
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BA222 


DELAY TIME NORMALIZED : td 


AMBIENT TEMPERATURE ‘Ta (°C) 


Fig.10 vERERS fa] ime ttt 


@ AIT ERE Test Circuit 
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| @ FS FAR Application Example 
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The BA223 is a monolithic timer IC developed for use in 
measurement instruments, control equipment and digital 
data processing equipment. 
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@ Ht2 S54 Dimensions (Unit : mm) 


@ Features 

1) Wide timing range from microseconds to several 
minutes. 

2) Wide range of applications, including monostable and 
astable multivibrators. 

3) A load current of 200mA is obtainable. 

4) Good temperature stability (typically 50ppm/°C). 

5) Power voltage regulation (typically 0.01%/V). 

6) Capable of directly driving DTL and TTL circuits. 


7) Equipped with controlpin. 


@ Applications 


Delay timers : 
Monostable multivibrators 
Astable multivibrators 
Pulse generators 

Dividers 

Sequence timers 
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@ SAH Electrical Characteristics (Ta=25C , Voc =+5V, +15V) 
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@ WOFABI Application Example 
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-BA225/BA225F/BA235 
BA226/BA226F/BA236 


BA225/BA225F/BA235 
BA226/BA226F/BA236 


BA225 / BA225F / BA235 / BA226 / BA226F / BA236 (4, 

AB BHOD (0.75mMA Typ.) PILLEES VILF 2 

BRetARMlLEESUYYZIC CT. TS >7iallS. 
MH tHMeE ASE FU HC Est, YVIVTOMP ORD 

OMA CARICRETSECEPCEET, 

BA225, BA225F RU BA235 l4, WELW Dy VY AB 

{TIDKED, KUBANOMDEABPS< ZH, ROSH 

iB CHHRE, HORE, FL RRES lc 

ACETWESF, GH, WEY DTV RUBHATTFEL 

CT, BA226, BA226F RU BA236 bABULTSWV ETF, 


The BA225/BA225F/BA235/BA226/BA226F/BA236 are 
monolithic ICs consisting of two independent monost- 
able multivibrators fabricated on the same cilicon chip. 
These circuits are designed to dissipate very small 
(0.75mA, typical) current. Available BA226, BA226F and 
BA236 for a falling edge trigger type. 


© RR 
1) Ly VRUABTT (BA225/BA235 : why yY 
KUASTS, BA226/BA236: WFU Dy yRY 7) 
A477) Did, ANMAEBREDRELEL. 
2) FAV WALTTIODEDM, FALIA1VHHBRCES, 
3) Mt Ft Ban Sw, 
4) ARERR 1 RAY O.75MACH ev, 
5) HA Hight LowHN ARS RMICEP GWE DO, BRBO 
axat DH CHS, 
6) HESREERAY40V~16VEEV, 
7) BA235, BA236\d, vn ACES eFC UL TUS EH, 
th 18S C&S~ 
B)JADICEZFUYVAPHSEM, STACI, 
@ Features 
1) Triggers on the edge of the input signal(BA225/ 
BA235 - Trigger on the rising edge, BA226/BA236 : 


Trigger on the falling edge),eliminating the need for 
a differentiation circuit. 

2) Houses two indepent one-shots, enabling the con- 
figuration of a delay timer using a package. 

3) Small number of external components. 

4) Low power consumption (0.75mA/circuit). 

5) No difference in current between high and low output 
conditions, thus simplifying power supply design. 

6) Wide supply voltage range (4.0V~16V). 

7) The BA235/BA236 pin arrangement is symmetrical to 
enable reverse insertion. 

8) Input having hysteresis, it has resistivity for noise. 
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@ Applications 

Delay timers 

Mono/Multi (Especially for VTR) 
Pulse generators 
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@ Baht / Electrical Characteristics (Ta=25C) 


Parameter Symbol Min. | Typ. | Max. | Unit | Conditions Test Circuit 
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© AEH / Test Circuit 
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BU2302/BU2302F 
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BU2302/BU2302F is a timer IC most suitable for such 
applications as the output of a battery charger, etc. is 
turned ON for a preset time. Operable range of supply 
voltage is as wide as 1.8-6V (Ta=25°C). 

Current consumed in stationary state is suppressed as 
low as Iqp = 0.5 yA to enable continued backup. 
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3) HAls NchA—FXELTY 

4) Aft CRICEW SRARHORMEMAA. EK CR 
Mm KEWAL YF LUGS 1A AE RABE 

5) Ny F—Y lk DIP8pin/SOP8pin (FFI RAZF vy 7E- 
Jv F) 


@ Ale+54R /Dimensions (Unit : mm) 


BU2302 


3.2+02  36+03 
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BU2302F 


1.27402 04+0.1 


@ Features 


1) CMOS process in use assures low power consump- 
tion. 

2) As wide oprating voltage range as 1.8-6.0V. 

3) Output is issued at Nch open drain. 

4) You can set freely oscillating frequency by means 
of external CR. You can also reduce switching noise 
by connecting C and R. 

5) The package is in DIP8pin/MF8pin composition 
(plastic mold) 
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© MH RAXEK/ Absolute Maximum Ratings (Ta=25°C) 
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ERR "Vo | -os~7s |v 
ads Seah 500 (DIP8)* 
arene mw 

350 (SOP)* 
are ee —20~75 c 
(iF aE —50~150 ‘c 


*1 TCERATSZTLIC 40OmMWRKRFS. 
*2 PCELAHTSTEIC28mMWRTS, 


© BRAM Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=3.0V) 
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BU2302/BU2302F 


@ 4424 7F+—b/Timing Chart 
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BU2305/BU2305F 
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BU2305/BU2305F are sleep timer most suitable for 
radio set and cassette, etc. having a wide range of 
opeating voltage of Vpp=1.8-6.0V (Ta=25°C). 

Current consumed in stationary state is suppressed as 
small as lqgp< 0.5 HA to enable normal backup. 
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@ Features 


1) CMOS process assures low power consumption. 

2) Operating voltage range as wide as 1.8-6.0V 

3) Output is issued at Nch open drain. 

4) You can freely set oscillating frequency. 

5) Package in use is DIP 8-pin SOP 8-pin composition 
(plastic mold). 
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BU2305/BU2305F 


@ Acie / Pin Connections 
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© 3 BATIK / Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 
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© Bah / Electrical Characteristics (Unless otherwise noted, Ta=25°C, Vpp=3.0V) 
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Conditions 
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@ J FAR Application Example 


Vop O 


SETB RESETB 


C, (LL 


8200pF 
a p 


Fig.8 


O OUTPUT 


253 


BU2305/BU2305F 


@ Sah} sh Electrical Characteristic curves 
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BA9201/BA9201F 


BEY KIYFTE D/A ALN 
8-Bit D/A Converter with Latch 


BA9201 
BA9201F 


BA9201/BA9201F il¢, BES RGR, ANF-A277F 29.9+0.3 


BR e ARLE, Fy 7F8EY KD/ADLN-SEtTtT, & BA9201 
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OREBRSGATSIC EP CREF, ANF-4205 4 


FBI EW, BROD/ACHATSYAFLERRICS 
MISCEMCEETF, © 

ee betley ol XT i 
The BA9201/BA9201F are monolithic integrated circuits ei = =! 
consisting of a complete 8-bit D/A converter including = 0.5+0.1 
a reference voltage power supply and input data latch : 


circuits on a single chip. 20.32+0.3 
MN 
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3)ek hKUYTa27 4500ns, 


BA9201F 


@ Features 


1) Built-in reference voltage supply. 

2) An input data latch is used to allow simple microcom- 
puter control. 

3) 500ns settling time. 


@ A 
atilas, il Gites 
FVYAWA-F 44 
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—AIY KO—IL 


- @ Applications 


Measuring and control equipment 
Digital audio equipment 
Electronic musical instruments 
Signal generators | 

Servo controllers 
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© BAEK Absolute Maximum Ratings (Ta=25C) © 


Parameter _ Symbol — Unit. 


aT Aaiak mW 
2) {Fim eo Cc 
RFF ima 6A og 


*Ta=25CLLE CHEAT SBS, 1 CICD K5mMWERUS. 


@ 1—iex /Code Formats 


Digital inputs Analog outputs 


a fi leks Ss Vs Hes i Fe | 1.992mA 0.000mA 


11111110 1.984 0.008 
10000000 0.992 
01111111 1.000 
00000001 1.984 
00000000 1.992 


© SAH Electrical Characteristics (Ta=25C , Vcc =5V, Vee =—7V) 
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@ ATERBE Test Circuit 
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10-Bit D/A Converter Built-in Reference Voltage 
Supply Circuit | | 


BAQ211F lt, VILF FIT -THENACRES ROK 
EARL EWE Y KEZ UY y ID/AILN—-42EF. 
CMS SRC, FVRZIV-VTIO THREADS 
FAC Bc UTHMHESNKEEDNTT, 


The. BA9211F is a 10-bit monolithic D/A converter, built in 
with a reference power supply circuit that is provided 
with multiplying operation function. 
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3 REABREARM LCS, CORPS RAB ld RW 
LEFO 77 CH"), ABMOBRBSEE CPATSCLCS 
CE O% 

4) VIVF TIA UY TEAMED ARE CHS~ 

5) WKld SOP Ny 7T-YCMBULTH!) ZRICAFIC 
HB 


© Ae 
FAOFIVINGIALIPLT 
FOF IVING VF R-B 
aoe tes 

H-#RAY kA-Ib 
FVANWIAY bO-ISR 
ETRE | 
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BA9211F 


= 
SA 
zilles 0.3Min. 


@ Features 

1) 10-bit accuracy. 

2) Setting time is so high in speed as 250ns. 

3) Built-in with reference power supply circuit that is an 
independent block, and it is also possible to use an 
external reference voltage. 

4) Multiplying operation is possible. 

5) Similitude of SOP packages makes it easy to mou- 
nt. 


@ Applications 


Programmable gain amplifiers 
Programmable attenuators 
Signal generators 

Servo control 

Digital control power supply 
Electronic musical instruments 
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BA9211F 


@70vI7IS4775L/ Block Diagram 


Vase 
ADJ 


Vin- 


REFERENCE 
AMP 


SREE wee zr V 


* PIL S FBARESX5OX 1mm BBO CT, BA CIE550mMW, Fig . ISR, 


@ HES Pin Connections 


Fig.1 


@ SRK Electrical Characteristics ae otherwise noted, Ta=25C , Vcc=+5V, Vee =—12V) 


Parameter 


| Symbol | 


a [we [oor 


Conditions 


Test Circuit 


77 FB ARTE 
FEB ART 
FIAT — VER 


DIAT —WEHR 
ia Fe REL 


TIVAT —NW Si 
AY PE 


GOAT —-WER 
thUYL TST Ls 


SDNE. | 
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— 10 bits 
10 bits 


SVU >\o 
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BA92TIF 


@ Ba HSE / Electrical Characteristics (Unless otherwise noted, Ta=25C, Voc=4+5V, Vee=—12V) 


| | —_ 0.8 V _ 


A-VAWOS IAA a Fig.7 
DY yIANSR uA Fig.7 
RES RSE Fig.4 
tS RSE RR — 
BE DT) Sit Fig.3 
BERNINI P ASH Fig.2 
Bitte HAI—-L—kb mA/UsS Fig.6 
BR BL RM %FS/% | Vcc=4.75~5.25V, Vee=—12V Fig.2 
SREE ARH %FS/% | Vocc=5.0V, Vee=—11~—15V Fig.2 
re khet aH Vout=0 V — 
Fe RSh ow Vout=0V — 
ORS iit Voc=5V, Veg=—12V Fig.8 
‘(eS it Voc=5V, Veg=—12V Fig.8 
HEREN Voc=5V, Veg=—12V = 
JI KUNIV R=1kQ = 
@ AT ERE Test Circuit 
Vcc 7: EOTBRYH (D.N.L.) RUFEBRM (NL) DER 
(1) HABRO i_sB et ROL ICERT S. 
LSB = ( lFs —!Izs) /1023 
lFs =lo (1023) 
IzS =1o (0) 
(2) D.N.L 
D.N.L= {lo (N) —lo (N—-1)} /LSB 
N=1~1023 (NISANF—-2) 
(3) NJ“ 
N.L= (lo (N) — (NXLSB+1ZS) )] / IFS X100 
(%FS ) 
N=1~1023 
Ri =R2 =2,00kQ Vic Max. Vin Min. 
R2=50k0 (vol) ae i 
R3 =0.01uF 
Fig.2 D.N.L., N.L., les, less, Izs, Pss+, Pss—, 117 BEER 
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BA9211F 


j=: REANSRHAIREFOUHK 
les lrs _lFs +0.01 


@{(FOIREFO A 


R1=R2 =2.000k ce Min. 


C=0.01 uF 


Fig3 BA HSA rer BER 


VR=0 ~50 kD 
Fig4 APB RB EV eer BE lS 


.VYU>\o 


~ 
a 


| 
es 


OUTPUT CURRENT (lo) 


R1 =R2 =2,000kN 
R3 =50kQ Vir Max. Vin Min. : Vie 


C=0.01 uF Ek i 


TIME. (t) 


Fig5 thUL 727 LFeK 
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BA9211F 


OUTPUT CURRENT (lo) 


R1=R2 =2.000kN 0 TIME 
C=0.01uF : Ag — 
R3 =50k0 
Fig6 REBRANAZI—-L—-b eee 
ae VEE 
Vcc 
622 o O13 O12 
B BA9211F 


O1 02 03 04 05 O6 O7 O8 OF9 O10 O11 


O O 
O © 

© © 

O O id Vit Max. 
Ry =R2 =2.000k0 eee end Ri =R2 =2.000k0 
C@0.01ne Ove a R3 =50kQ 
R3 =50kN C=0.01uF 
Fig7 Av “H’, “L” RUAN SAin MER Fig.8 (Gli®aeiftlco, lee RIE Els 


* 
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@ Hem ihe 


1500 


65X50 1mm? 7 IL = + SASS RS 


1000 


BAQ211FO RASHEED PgMax.ls#400MWCH +), 18 
FASB RE SERHO~70 CIC SU T ISRO EV SRI CR 


— —+ 


LUA UTC ES. 


ICH {A SOP22pin 


POWER DISSIPATION : Pd (mW) 


AMBIENT TEMPERATURE : Ta (C) 


Fig.9 


@ fe ARI Application Example 


+N 


2 kD 


5 kQ 
aa sii 
BA9211F OP. Amp O Vo 
5 kQ y 
BA4558 


4 ° 
—] 
a 


KINI TUAD ey RICA ARE 


~ 
” 


WY ° 
as 
% 


Fig10 fA eD/AF MAO RAR 


0111111111 


0111111110 9.960V 
0000000001 0.020V 
0000000000 0.000V 
111101109119 —0.020V 


1000000001 
1000000000 


—9.980V 
—10.000V 
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BA9221/BA9221F - 


BAQ221 zo 70a. 
BA9221F ~~" a 


| | @ $4254 E_/ Dimensions (Unit mm) 
BAQ221,BAQ221F It, VILFPI1 > TERI AE He, 12 Sooo 


Ey KEAU YYZ D/JAILN-A2CF, DEBRA, 6.340.300 


250nst RKC, ICTY AIVA-F1AOPFAFES 
HBO, BROT LY SIV-PF OT AIGRA O16 & E 
CUTHESHESEDNTT. 


The BA9221 and BA9221F are monolithic |Cs consisting 
of a multiplying 12-bit D/A converter. 


4,240.3 


CanE ATT = 


2, 54+0.3 


N 
rast 
+l 
N 
sa) 


BA9221F 


22.86+0.3 


© HR 
NW1I2Ey KES, KIYVT 4 CHS, 

2) SiR KU > 7 (250ns) CHS, 

3) FIVAT-IWBR (lps=4mA) CHS. 
4) VIF FTI 1 UY TSEEAAE CHS. 13.7+03 

5) EMSRLN CHS. 2221201918 171615141312 


@ Features 


1) 12-Bit monotonic conversion. 

2) Fast settling time (250ns). 

3) Full-scale current (lFS=4mA). 

4) Multiplying operation is possible. 
5) Differential current output. 


@ Ae 

FVANMA-F 44H 

FVYANIAY KO-WPyFA-B 
Hf—-ROY kKO—JIL 
FAITILER 

A/DIAVIN-B 


@ Applications 


Digital audio equipment BA9221 
Digital control attenuators 
Servo controllers 
Programmable power supplies 


A/D Converters 
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@ 7079447754 /Block Diagram 


MSB LS38 
Vec GND/Vi c Bo B, Be Bs B, Bs Be B, Be Bo Bio Bis 
O20 013 O 1 ere O-3 O 4 O5 O6 O7 08 09 O10 oll o12 
| LOGIC INPUT SWITCH DRIVERS 
BIAS ee 


14 NETWORK 


ts ~ B ae oe a” 


O 
Vrer (—) 


sal 
16 


CURRENT SOURCES 
LADDER NETWORK 


AMPLIFIER 


COMP ee . BA9221 


@ xt ATK Absolute Maximum Ratings (Ta=25C) 


+7 


eB i eat 18 V 

; BA9221 600 * 

atTaiBxk : mV 
BA9221F 550 
BA9221 —25~70 

$)/(Fime sok C 
BAQ221F —25~55 

RPE oA —50~125 16 

FEA VET Via Vis VeeE ~Vcc V 


RY y IAN BF —-5~Vcc 


* Ta=25ClL Fb CHAS SiG ld,1 Clo DX6mW (BA 9221), 5.5mW (BA9221F) € RUF. 


© BAH Electrical Characteristics (Unless otherwise noted, Ta=25C , Vcc =+5V, VEE =—15V) 


Parameter Symbol Min | Typ. Max. Unit Test Circuit 
BA SAME 12 12 bits — Fig.1 


— 
Toe 
Pome 


ons Ta=25C | Fig 3 
V 


PORT —-WSHR 
EhULTaATL 
NAFLANWOYYIAA Vi 
A-LAIWOAYY IAN ViL Es 
a7 Ane fi = 
tree | 


Vx 
Izs 


Fig.5 


2 
Oo 


Vin =—5V ~-+5V Fig.5 


f°) 
i=) 
Cc 
> 


A 


= 


c 
> 


KRESRAN SH REF 0.2 1.0 11 Fig.2 
RRERADNIP AER | tis | — | -05 | —20 eight 
BRAD AL—-L—bk = | masus | R14=8000, Co=0pF Fig.4 
SRE kit PSS+ | = | — | £00001 | %FS/% | VeE=45V~55V Voc=—15V Fig.1 


GREE KTH /pss— | — | — | 400001 | %FS/% | Vee=-135~—165V  Voc=5V | __ Fig. 
i cRELOw Vee | 18) — | -108 | V | Vour=0v Fig.1 
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@ Al ERE Test Circuit 
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m 
m 
VREF 


Gue Ra's Ri 


020 0 O18 O17 O16 015 O14 O13 


Vil Max. 


Vin Min. 


Tl 


R1=R2=10.000kQ 
Vrer =10.000V 
C=0.01uF 


‘D.N.L,N.L, les, less, zs, Psst, Pss— IEE 


Fig.1 


71) BEAN SRA lper OUR 
EAN SAMBA, LEAH Bitiper ce, 
LOOKED DIV — ABE les 0 

lFS 


Vin Min. qo Os 


| REF 
eR REF OMHEI. 


Ry=Ro=10kQ 
C=0.014uF 


re 


VinMin —{ 


Ry=Re=10kQ iat . 
C=0.01uF Vit 
Vrer = 10V Vit Max 


LOGIC INPUT 


Fig. 3 thUYL 727 LAER 
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licmenee 


BA9221/BA9221F 


6 
al 
= 
So 
co) 


<< ™m 


QO 
© 


R, =R,=10.000k0 


In(A) Vr 


Fig 5 ATH, LYUNWRUAYY 7 
AASB in HEA 


Vie Max 


BA922 | 


| 


R, =R, = 10.000kQ 


ie o 


io 6. o. -o 
Fig.6 BB Filcc, lee RIFE 
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BA9221/BA9221F 


@ is FAB Application Example 


1.5kQ* * 


+5V 


Vee COMP 


BA707 : 
OemS BA9221 


BA4558 


jae KINA KYA Hy bRRC(LRE 
Fig.? RR GD/APMBO Sl 


DATA 


MSB LSB “e 


011111111111 9.9951 


011111111110; 9.9902 
000000000001 0.0049 
000000000000 0.0000 
1117111111111) 0.0049 
100000000001 —9.9951 


100000000000 ; —10.0000 


O ANALOG IN 


0.01 uF R, 10V 
25kO FULL SCALE 


REF | | 


MSB 
SERIAL DATA 
OUT PUT 


CONVERSION 
COMPLETE 


G ENABLE (SAR) 


jE: 74 VY ARISR,H SUUIER, (CB) SHIH EBA LL CITI 


Fig.8 A/DZEREHER ODI 
@ fA LOTR 

BA9221 ¢ BA9221Fé Gld4, Ny F-VPRESZED(, 

Wn ist ROR PEaBOREW ES, CPRICB LTT 

WBS ESL, 
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BU4S YU-—ZX% 


BU4S 7 'J-Z% 


(YY —-KHHE) 

BU4S YU—ZAld, IRAACMOS HY» 7 IC BU4000B Y 
U-KO1BBRe A-IN—+- Sa+E-W KEIN Y 
47—Y (SMP) (CHM E AchAYy7ICYVU-XCTF, 
et CALA 40008 YU-XtARhrS'), HSH 
BEtB< cnE¥es. 


@ HR 

1) KABSHR 

9) HME POA-IN-TAE-—WKENy HY 
3) OFSRSEP EV 

4) L-TTL2 AA, LS-TTL1 AD & APERRHC KS, 


@ fAxtR ATHY Absolute Maximum Ratings (Ta=25°C) 


(BEF) 


The BU4S Series is a 1 ch logic IC series consisting of 
a super-mini package (SMP) integrating 1-circuit com- 
ponent of the general-purpose CMOS logic IC 
BU4000B series. Compatible with general-purpose 
4000B in characteristics, it provides a wide range of 
the voltage for operating power supply. 


@ Features 


1) Low current consumption 

2) Super-mini-mould package of a surface mounting 
type 

3) Wide range of the voltage for operating power 
supply 

4) The IC can directly drive 2 L-TTL inputs and a LS- 
TTL input. 


E10: eFC COMA BES NM L TERRE RARER TECH, SHEERETSOEN CHW EA, 


jE2: WARBAIE Ta=25C LLEIC SUT, 1.7mMW/C CHRLET. 


@ H£425)/F4 14 / Recommended Operating Conditions (Ta=25°C, Vss=O0V) 


Parameter 
GREE 
wTEe 
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@ BAH 8M Hs Electrical Characteristic Curves - 
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Oo. 
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0 5 10 15 20 25 30 O 5 10 1 20 25 30 
OUTPUT VOLTAGE : Vy; (V) OUTPUT VOLTAGE : Voy; (V) 
Fig3 HH SINK @m—HA SER Fig.4 W7 SOURCE SH—-HABETH 
: eh te 
S 45 = 
os na Vo =15V 
> ~ 
Lu Lu 
ro C5 
< < 
be = 
J =i) 
oO oO 
> > 
— b 
D> =) 
Oo Oo 
rE 
a) a 
S ro) 
0 
0 2 4 6 8 10 12 0 2 4 6 8 10 12 
INPUT VOLTAGE : Vy (V) INPUT VOLTAGE: Vy (V) 
Fig.5 HABE-AVSERE Fig.6 HWHOIBE-ANBSEAR 
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BU4S YU-ZX% 


ea EDs ae a | 
ak al 
Bus + 
m Bue 
2 o alata He 
is = Ea Ey 
- = ate | 
uu a mae al 
2 = Bay ae 
a F ee a 
7 4 we Ru 
a q BE al 
: ae RE 
Hit ot 
TT TTI] | 
10 100 1000 
LOAD CAPACITANCE : C, (pF) LOAD CAPACITANCE: C, (pF) 
Fig.7 WEP) RSA Rett Fig.8 IRA efal— Rte Bt 


300 


TURN ON RESISTANCE : Roy (Q) 
3S 
io) 


INPUT VOLTAGE : Vw (V) 


Fig9 A>RR-ANSESH 


(BU4S01 {a R3824%) SINGLE 2-INPUT NOR GATE 


BU4S01 (It, 2 AWIEd@I2 NOR 7 — bk BU4001B © 1 Al @ 532-t34E/ Dimensions (Unit : mm) 
IB & SMP lcoARMLEB)HBOOVY7 IC CT. 


The BU4S01 is an ultra-small logic IC with a SMP in- 
tegrating a circuit component of the 2-input positive 
logic NOR gate BU4001B. 


1 
C 
h 
z 
Y) 
| 
A 


0.15+0.1 
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@ 707744775 L4/Block Diagram 


@ BRAS / Electrical Characteristics 
i ttt DC Characteristics (Unless otherwise noted) 


Parameter Symbol ee Yao -Vpp (V)| Test Circuit 
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es — 
< 
= 


LANG Pai ite 


HH SE VOH 


llout| <1yA 
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Aft y Fv» T§tt/ Switching Characteristics (Unless otherwise noted, Vgs=0V, Ta=25°C, CL=50pF) 


{FZ UE RS fel 


@ FIT ELRE Test Circuits 


20ns 20ns 


AFBI 


N-CWI0 = 


HH 7D AZ 


Crue TLH 


Fig.11 AfvF-7RERERR 
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(BU4S584 {HBIS8%) SINGLE SCHMITT 


BU4S584 lt, f ~/N—2HROY aS bY BU4584B @ 54323541 / Dimensions (Unit : mm) 
@ 1 [BlERS} & SMP bo Aik L BIC CT : 


The BU4S584 is an ultra-small IC with a SMP integrat- 
ing a circuit component of the inverter type Schmidt 
trigger BU4584B. 


0.15 +0.1 


@F7OYIAITP IF L./ Block Diagram 


@ BRA Ht / Electrical Characteristics | 
i mitt DC Characteristics (Unless otherwise noted, Vss=O0V, Ta=25°C) 


Parameter Symbol; Min. Typ. Max. Unit Vpp (V) Conditions Test circuit 


LAASBSE VIL 


HAD Bit 
LAD 


HM BE Vor 
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BU4S YU-Z 


rote tats. ie 
Line Ver = | = | 00 | vif 10. ViIN=Vpp Fig. 12 
ere ers 
erat «tas a 
eee se 
+] =| - [=| = ea 
—3.4 mA | 45 
Fig. 13 


LHD Sit 


Toe [= peep wv pe 


Les 
ASA ee — 


At y Fv THE Switching Characteristics (Unless otherwise noted, Vss=OV, 25°C, C_=50pF) 


P= [m[-| ms 
0 15 


nari tee | — | 60 | - | ns | 10 


on 
8 

—_ 

on 
N—-CVvso = 


@ ATE REY Test Circuits 


Fig.12 iemtete ne lee 


ROM an 


BU4S YU -ZX% 


Fig.138 Af vF-PTREAMEER 


(BU4S66 {f334%) SINGLE ANALOG SWITCH 


BU4S66 (t, WARVFOAFAT »y F BU4O66B M 1 Hs 
Sy % SMP (CARL EB) IC CT. TR-TIWAA 
(CONT) & “H? LNIICTSL, AT vYFAMD IS 
A-fYV E-BAY (ON ARE) (CH), ML? LIC 
St, NITVLE-BYA (OFF AR) (CHWET, 


The BU4S66 is an ultra-small IC with a SMP integrating 
a circuit Component of the dual-way analog switch 
BU4066B. | | 7 

With the enable input (CONT) set to “H” or “L” level, 
the impedance between switch input and output pins 
becomes low (ON state) or high (OFF state), respec- 
tively. 


@ 7077447759 L/Block Diagram 
fireierearsorenoaneniocexnents 


@ 54327t54E/ Dimensions (Unit : mm) 


0.15+0.1 
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@ BAHN Electrical Characteristics 
Ee xtt$tt / DC Characteristics (Unless otherwise noted, Vss=0V, Ta=25°C) 


Parameter Symbol | Min. | Typ. | Max. | Unit Vpp (V) Test circuit 


Fig.14 
eae 
P= = fae Tv 
OSVin=Vpp 
ON fF Ron _ 120 250 Q 10 Fig.15 
RL=10kQ 
FuUAIL OFF U-TER loft Fig.16 


Ata A Ee eh Vin=Vpp or GND 


aN) 
o1° 
> 
° 
| 


wee 


Af vy Fv Tttt/ Switching Characteristics (Unless otherwise noted, Vss=0V, Ta=25°C) 


Parameter Symbol] win. | Typ | Max_| Unit [Von 0] Ves 0 | Test out 
pos | os 


RL=10kQ 


ae ae 


(l/O-O/I) 5 RL=10kQ 


aes 
a 
Paks 

| - | too | - [| as | os | RL=10k9 
ee iP tO 8 
Le ee! 
Lee tae 
tz | — | 70 | 
(RS BREN bee Sh bey 
| 80 
Eaes 
heed ee 
Stra 
oe I ees 
Lee ee | 
ee ae 
BEES 
a, aes | 


Fig.17 


| ons | 10 | C. =50pF Fig.18 


No-evsom 


(CONTROL>O/I) 
tPZH 


Fig.19 
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Parameter Symbol Sete Vpp Vp (V)| | Vss (yy | (v) Conditions - Test circuit 


f=] =) > fax -_ . RL=1kQ . ai 


= RL=10kQ — Fig.20 
spas *3 Y as ri 
, = 200 zs 5 | 
TAAK-F , 


(CONTROL~O/I) 


* 1 20log (Vout/Vin)=—3dBt &3 FRR 
*2 20log (Vout/Vin=—50dB¢ & 3 Aik 
*1*2*3 VinN=+2.5Vp_pMERMEE TS. 


@ TARE Test Circuits 


01/0 O/IO Vour 
Ron= 10 (ye = 1] 
1 Vour 
Vin=5~ Voo 


Fig.15 ON di 


Fig.16 FrUrIL OFF U—-7 Bit 


Fig.17 AfvF>-7REREAR 
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BU4S YU—-Zz 


| 


t t 
PHZ PZH terz loz 


Fig.18 (a3#)2%E8] (CONT-OUT) Fig.19 {x33s8 SER$fa] (CONT-OUT) 


N-CVWIo = 


Fig.21 2» kO-JLIN-OUT7JZOAK-7 


Fig.20 iFSKRER, 71+ —-KAI— 
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(BU4S81 {851384%) SINGLE 2-INPUT AND GATE 


BU4S81 (t 2 AWE AND 4°— k BU4081B 01 KS @ HHT Dimensions (Unit : mm) 
5>% SMP (CAR LEE) IC GT. 


The BU4S871 is an ultra-small IC with a SMP integrating 
a circuit component of the 2-input positive logic AND 
gate BU4081B. 


© JOY I784 7975 L/Block Diagram 
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@ BRAT / Electrical Characteristics 
[ 4ME DC Characteristics (Unless otherwise noted, Vss=O0V, Ta=25°C) 


[ae fee = 
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Ca fee ae 
Pa eae 

LAN Git ViL=OV 
we [so [= Pv | | lemon 

H eee VoH aos fame) Se wae Vin=Vss or Vpp 
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= oe 
osr[ Sra [= [ee [soar 
ais [=e2 [= me [0 [vows 
ase [eon [= [ma [18 [vowetaay 
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ee 
= [aoor [oa [a fs 

Eee - = | 0001] 05 | uA | 10 | ViN=Vss or Von 
| = ooo | 40 | wa | 18 


R47 Fv 7 / Switching Characteristics (Unless otherwise noted, Vss=O0V, Ta=25°C, CL=50pF) 


vos (V) Test circuit 


a 


ot | ok —_+ | — 
on}; © mn |}; © 


Parameter Symbol 


4732 5 Ed +) Ae Fe tTLH 


HH 305 FD +) Sa tTHL 


N-CWso = 


tPLH 


{71 BERS TE 


tPHL 
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@ ATH RBREY Test Circuits 


C.=50pF wR 4557 


| trun toa 


Fig.23 A2AfvF -TRRHEAM 


(BU4S71) SINGLE OR GATE 


BU4S71 |¢, 2 AD IERTE OR ee Ke 1 GRRE W @ H523t54 / Dimensions (Unit : mm) 
SMP (CAR LAB) IC CT. 


The BU4S/71 is an ultra-small IC with a SMP integrating 
a circuit component of the 2-input positive logic OR 
gate. 


0.15+0.1 
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e@70774477759L/Block Diagrams 


@ BAA VY Electrical Characteristics 
i ett / DC Characteristics (Unless otherwise noted, Vsgs=O0V, Ta=25°C) 


ras [ars | - |v [8 | omic 
rio [aes | - |v | 


= faa Pas [vs | tele 
Scien 
vase [so [= fv [8 | telco 

H ip aBLE Von | 995 | 100 | — | v | 10 | ViN=Vss or Vop 
T= [= [ee | vs Tow <n 
T= Tees 5 
ast| vo | — [mm | s [vere 
fra [aaa | = [ma [10 [voymoav | 
P=aa[=e0) — | ma | 1 [Vortay : 
ros [v2 [= | m | § [yore 
Pee [wo] - | m | [vorty 
= Tomer | eas va [5 

HOME it = | 0001 | 05 | vA | 10 | ViN=Vss or Vpp 
P= Pao 40 [wa [8 


Rf vy Fv Trt / Switching Characteristics (Unless otherwise noted, Vss=O0V, Ta=25°C, C_L=50pF) 


Symbol Typ. 
p= | 7 | 20 | ns | 6 
tw | — | 95 | 100 | ns | 1 
p= ff | ns |S 
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Parameter Test circuit 


732 5 E 1 +) BF 


BU4S YU-—ZX 
peters 


emia eae oes 


© TAKE / Test Circuits 


Fig.24 ie ttett me Bl 


Fig.25 AZ2AfvF-T7REREoH 
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BU4S YU-Zz 


(BU4S11 fal a5 48) SINGLE 2-INPUT NAND GATE 


BU4S11 Il¢, 2 AiEia@IZ NAND 7—4 G4. BU4011B @ 432t34 1 / Dimensions (Unit : mm) 
M1 GRAS SMP ICARMLEB)HOOYY7 IC CT. 


The BU4S11 is a 2-input logic NAND gate. It is an 
ultra-small logic IC with a SMP integrating a circuit 
component of the BU4011B. 


0.15+0.1 


@ 70774847 757L/ Block Diagram 


esa, Electrical Characteristics 
(ett 7 DC Characteristics (Unless otherwise noted, Vss=0V, Ta=25°C) 


Parameter Symbol se eae ek “op /Vpp (V) | Test circuit 


VoutT=1.5V 
11.0 
llout | <1pA Fig.26 


Vout=4.5V 
LAH SE : VoutT=9.0V 


VouTt=13.5V 
4.0 
llout | <1uA 


ie oe - 
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BU4S YU —X 


Parameter Symbol Le Vpp (V) Conditions | Test circuit 


L ANB ra sar a eae 
Cae = = [8 6] Vio Sad 

Hi elt VOH 995 | — | -— | vi | to. Vin=Vss 
juss | - | - | v [ss | 
or 

LHASE VoL = | = | 005 | ve] to Vin=Vpp 
ae ea eS 
ale = tae lee 
el [ola ls i 
cee ee 
[w= [= [| = fe 
| = | - | 0 | va | s 

Es fe ee eee Vin=Vss. Vop 


a 
ro) 
ee 


8 


Zt vy Fv Tt / Switching Characteristics (Unless otherwise noted, Vsgs=O0V, Ta=25°C, C_=50pF) 


Parameter ee ee ee Vpp /Vpp (V)| Conditions — Test circuit 
Lele 
Ege 


<Z 


{FZ EEA 


a ee 
tae | — | 40 | ~ | ns | 10 | 

ae eee eee 
peewee Se Pe 


@ ATK Test Circuits 


Vss 


Fig.26 ie ateett ale Glee 
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BU4S YU -—2 


20ns 20ns 


ATVB 


C.=50pF yaaa 


Vss 


true tron 


Fig.27 AtvF-7RARESR 


(BU4SU69 {a BIR) 


BU4SU69 Id, Vy TP BUT Y/N—2 BU4069UB D 1 @ 432t;4E / Dimensions (Unit : mm) 
RRS} & SMP (CAR UK BIC CT. 1 bhi 
OK OPH GoTOET, 


The BU4SU69 is an ultra-small IC with a SMP integrat- 
ing a circuit component of the bufferless inverter 
BU4069UB. 

The 1-stage gate structure in use brings shorter trans- 
mission time. 


@70v9744775L/Block Diagram 


ce met im An ee ete te A A ne me te 


, 
C 
h 
Y 
y) 
| 
x 
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BU4S YU -Z% 


®@ SAW, Electrical Characteristics 
iB wtFtE DC Characteristics (Unless otherwise noted, Vss=O0V, Ta=25°C) 


Parameter /symbol| Min. | Typ. | Max. | Unit lop (v)] Conditions Test circuit 
HABE vin | 80 | — | = | Vv | 10 | Vour=1.0v 
y 45 VouT=1.5V 
Vout=4.5V 
Vout=9.0V 


LAASE 


eed 
Vi | = | 
HAD SH fi ae 
LADS Peds 3 
| 4.95 | llout | <1pHA 
HAASE VOH Vin=Vss Fig.28 
ed 
Ls 
Looe 
peoet| 
eae | 


lout | <1pA 
Vin=Vpp 


LHUABE VOL 


| ee | 
HHS lOH le 
- |= fm] 
|vin=Vss 


| 051 | fee! 

| 413 [| = | = | m | 10 [vores | 

ei 3] pe) ee 
3.4 mA 15 

ee J oe 

Lae 

ce 


Line lov 


Test circuit 


472 5 Ed +) BB 


Hi7I30 5 EF 2 +) BS fel 


{53 AERA 
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BU4S YU-Z2 


@ TAKES Test Circuits 


Fig.28 mts te le Bled 


20ns 20ns 


Fig.29 Af vFUTRHEAER 


No-CVWsTO 4 
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BU4O000B:» -xx:s8« 


BU4000BY UV —ZAld, KBE, HARBAtHRCTS 
CMOS IC@F, 

S(FSRek GAM B<, AR4000B) -—AceRmieY 
6), BREE PYS5VOWS ls, LS-TILICt BROT 
SLEMPCEETF, 

Wy Fy Vis, HEME DIP 21 7OED, SOPAZTT 
bHABLTWET. 


@ HR 

1) ABE CHS. 

2) FSRSLM LE. 

3 ANT VE-FLY APA, 
NBIrP-PTIUbKCHS. 

5) L-TTL2A A, LS-TTLIAD & BeBe TES. 


@ HxXxR ATH / Absolute Maximum Ratings (Ta=25C) 


ore BIN y TVR 
EAB 


The BU4000B series consists of low-voltage and low- 


power consumption CMOS IC. 


The voltage range of the operating power supply is so 
wide as compatible to the general-purpose 4000B 
series. 

With a supply voltage of 5V, LS-TTL IC can be directly 
energized. Available packages include the standard DIP 
type and SOP type. 


@ Features 


1) Low-power consumption 

2) Wide voltage range of operating power supply 

3) High input impedance 

4) High fan out 

5) L-TTL 2 inputs and LS-TTL 1 input can be directly 
energized. | 


@ #£425)/ER4 Recommended Operating Conditions (Ta=25C) 


@ Sah dhs / Electrical Characteristics 


OUTPUT SINK CURRENT : Isink (mA) 


0 5 10 15 20 © 25 30 
OUTPUT VOLTAGE Vout (V) 


HH 7) SINK @8 rit — Hi 7) EE 


Fig.1 


292. 


OUTPUT SOURCE CURRENT : Isource (mA) 


0 2 


10. 15 20 25 - 30 
OUTPUT VOLTAGE : Vout (V) 


Fig2 HH SOURCE Sit -Wy BER 


- 00403—44—Ls1662 


OUTPUT SINK CURRENT : Isink (mA) 


OUTPUT VOLTAGE : Vout (V) 


FALL TIME: tf (ns) 


30 


ht 
or 


NO 
So 


0 5 10 15 20 25 30 


OUTPUT VOLTAGE : Vour (V) 


Fig.3 HWHASINK@mRt—-HABSE TH 


INPUT VOLTAGE : Vin (V) 


Fig5 HABGE-ANBE 


=e 


A 
1 A 


LOAD CAPACITANCE: Ct (pF) 


Fig7 WFR RR-ABA Rist 


OUTPUT SOURCE CURRENT : Isouce (mA) 


RISE TIME: tr (ns) 


HIGH -TO-LOW LEVEL OUTPUT : text (ns) 


PROPAGATION DELAY TIME, 


000 


0 5 10 15. 20 25 30 
OUTPUT VOLTAGE :Vout (V) 


Fig.4 HWHSOURCER@A-WA BLT 


| 

I ST | 
PT tT TTT Baill 
PLT TTT TTT iy 
ttt OT TTT TT 
OO a 


CCE CT Ai 

CCI CC ere 

COO eT 

eee tT Til 
100 


LOAD CAPACITANCE: Ct (pF) 


Fig6 WER REARS 


GRE ee ae eS il 
1500 

Oa 01 0 a 
i ae ae ae 
nn | 
OE ae ae ee 
Bei ee Est eee 
PAIN eect Sees 
OE 2 ee 
ah 


1000 


1000 
LOAD CAPACITANCE: Ct (pF) 


Fig.8 H to {xii iERS fa] — Rite Bt 


N-CVvooosacw 


1500 


eae ES i 
ee Ee | ee 


Sere ted 
Hit | | ININOING TTT TT TTT 
HT TE NNINCTNSTTT TT TT 
Ty TENN NTT TTT 
i TTT NIACIN TTT 
ee TTT TT ANNU TTT 
TTT TT tT NUNN TT | 
Oe 
TT TT TINT T 
ey TN NUTT 
iT TT TT TNA TST 
TT TT OA 


TTT TP ONIN 
GR 101 a a Ts 
LSS ae a 


E s 2 
(V7) 90} -JNAYHND ATIddNS 
ae ee >t 8 
co OER RPE TNE SAE SENS EIS OSES RS Ce “Gee 8 2) Bee 
re SS ee mIST NAT 
= ret [| {| TJ TT PT tT yy DY NAT 
a= es a se ee - P= AL 
a ee RE FA Ge HE PE Fa Fey \ 
Pelee aiid eos l aN We 
EEE MW 
ns CE an i — 
a GE Ce a eR ee Ce \s ‘a 
Se ee 
Ee SA SR SP a a se es ee | 
feat (eve mee (SS Sant ee ede 3 
Bec ee eee 
A Cee eee ale 
ph 
p+} — Ft 1 it 
See CS) NS Gy ES es NO | 
a 
ee He lea taal | | | | 


“SWIL AV130 NOLLVOVdOdd 


NUNUIN TTT TT 2 


100k 
CLOCK FREQUENCY: f¢ (Hz 


Fig.10 eH -7Oy 7A 


TTT TTT TTT TT NIN Se 


= 


LOAD CAPACITANCE: Cx (pF) 


Fig9 L to Hix#E tehsil -AmiA Mitt 


f BU4013B 
V4 


pi N 


(ZHW) XVW #3:AONSNO3SYS WOOT0 


SUPPLY VOLTAGE: Von (V) 


Fig 11 maea7Oy 7ARR-SRSLB 
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BU4016B 


DVI KF PFOVAL YF 
B U 40 1 6 B lp hae abet ° 


@ 432 t5kE/ Dimensions (Unit : mm) 
BU4016B (4, 4 EIROMWLELMARMPYTIOFIAT yF 
Coes 
Qy’ kKO—ILAA (CONT) & “HENLE TSE, Ay 
FAW, O-TLE-AYR (ON AA) (CEH, 
“LL” LPNWUCTSENTTVLE-FLR (OFF KBE) ICS 
WET, 
PIO, FYRBMESOAZTL VFL, Fay INR EH 
argc UTHACEETF. 


BU4016B 


BU4016B is a quad analog switch with 4 independent 
circuits. 


© Hk 

1) ABBA CHS. 

2) FSR BEY LL, 
RQAATYE-FL-AM EV. 


@® Features 
1) Low consumption power. Syeo aie 
2) Wide range of operating power supply voltage. 


3) High input impedance. 
| IN/OUT OUT/IN 
: SWB 


@ Xt ATK / Absolute Maximum Ratings (Ta = 25°C) 


Parameter Symbol Unit 


SRSE V 
aT AIBA 1100 (DIP) mw 
2) {Fim #0 BA —40~85 

(Rif mS 66 —55~ 150 

AH€kete —0.3~Vpp+0.3 
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ata 


BU4016B 


@ © MATE / Electrical Characteristics 
ie HUE / DC Electrical Characteristics (Ta=25C) 


Parameter 


AY KOLA LN 
ANSE 


I> kKO-WO-LANI 
ANBE 


IY KONI UNIVANBK 
I> A-IA-LNIVANBK 


ON #0 


ON #850 th 


BSA Ee it 


Fev pdb OFF V—7 Bit 


Symbol Typ. Max. Unit Test Circuit 
Vpp (V) 
5 


p35 f= | 

vm {| eo | = | = fv | 0 | Fi. 1 
| eo | - |e 
ee Oe 

oe ee a Fig. 1 
Eee 

pm of = | = | 03 | aa Fig. 1 

pm of = | = |-os | Fig 
= | 800 Looe 
eae Fig. 2 
p= | 180 = 
=| 
p= | 20 Fig. 2 
ee ee 

ee ee 
aa ae 

lOFF uA Fig. 3 
a= os 


At vy Fv THtt / Switching Characteristics (Ta = 25°C) 


Parameter 


{iz EE FR] 
IN OUT 


(5383 BERS PS 


ON Peake Pale Tenet 


CONT OUT 


{i EER A] 
CONT OUT 


fie 
CONT OUT 


rege 50a dC 


CONT OUT 


7OAA-—F 
(QF +> RIP) 


: Test 
ae a ee 
tPLH 
tPHL 
Ce ee 
ese sie | 8 | an “ue to “th 2" 
ise = 35 ~ ns 10 RL=1ka Fig. 5 
Rae ois oo 
af ae fe «|| a Ma Naat 
ea ee ae oe 
HA “High Z” to H 
ea | - | 20 | - | R=1ko Fig. 6 
ae ee 
HW “High Z” to “L 
an oe alae 
Vsg= —5V, RL=1kQ, 
CT : 
pf - [mf - je] se C.=SOpF, f=1MHz, #1] "S / 
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BU4016B 


Parameter Symbol. Min. Typ. Unit Conditions Test Circuit 
pes Ripe: FT - 140 kHz 5. Orso ae Fig. 8 
TERRIER [p> | - | ose % | 5 | Sse QVRL=IKO, 1 Fig g 
AABEB(AYRKA-IAA) | Co | = 5 al 10 f=1MHz = 
AVBS (21 vF 1/0) Cs _ 5 pF 10 f=1MHz = 
VouTi 
*1 ZFOAK—7 CT=20logio Wore: 


#2 74—KRIL— : 2logio ot =—50dB & 4 5 ERA 


© HTEABE Test Circuits 


V our 


Vic V,s 209 V oo 
V, @V6 0:1 Vins 


N-CVoooacm 


Fig. 3 Fy co RILOFFY -—7BH 
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- BU4016B 


OUT 


town tone 


CONT 


OUT 


tenz teen 


Fig. 5 CONT—-OUT (3832 HERS FS 


CONT 


OUT 


Fig.6 CONT-+OUT (a3#38 30 2S RS 
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BU4016B 


Fig.7 FVORK-Y Fig 8 D1 —KRIV-RRS 


OSC 
f = 1kHz 


5Vp_p 


Fig.9 iE Ski ESS 


e Bah dhs Electrical Characteristic Curve 


1200 


1000 


800 


600 


400 


POWER DISSIPATION : P, (mw) 


N-CVoooancw 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.10 HBBK ASE 
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BU4066B/BU4066BF/BU4066BL_ 


BU4066B/BU4066BF 279 87 mecerays 
BU4O66BL uad Analog Switc 


BU4066B, BU4066BF, BU4066BL It, 4 ERROR LE 
WAMVFAFTAZAL yF CT. 

4%—-—TFWAKAA (CONT) & “HW UNILICTF SE, Ay 
FAWAMIA-TUE-ALYR (ON ARB) (CBW “Lv” 
LAIWICTFTSE, NAT YLE-BLYA (OFF ARB) (co 
WET, 

BU4016B CHEVY AL INFTWVCTH, BU4O6EB DAY 
ON HILO, ERED RUOCANSEOREXKS 
CEnET, 

PIO, FVYAWEBOALY FL, Fav NESH 15,24+0,3 
Bec LTHACEET. 


@ AE t54E_/ Dimensions (Unit : mm) 


BU4066B 19.4+0,3 


BU4066B/BU4066BF/BU4066BL are quad analog 
switch with 4 independent cirfuit. 


@ Rat2E /Logic Diagrams 


te 3Min. 43 


o) 
SO 1,27+0,2 0.4+0.1 


BU4O6G6GBL 19,5+0,1 


Inyout {7 fF BU4066BL 
SW 

CONT. B[3| Vos 

5 

= zh 


DIP/SOP 
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BU4066B/BU4066BF/BU4066BL 


@ (xt ATK / Absolute Maximum Ratings (Ta=25°C) 


aes phe Brees eee ea 
ANSE VIN V 


@ Batt / Electrical Characteristics 
iB mtett/ DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol Typ. 


Unit Test Circuit 
Vpp (V) 


io 
= 
oak 
= 


3.5 


INIULUNWANASBE VIH 7.0 
11.0 


O-LNIVAASE IL Fig. 1 


| 
9/0; )wo] = 
wlio} glola 


to 


N{IULNWVANSH H 


Vin=OV, VouTtT=15V 


APH a St LA 1 Vi=Vpp or GND 


AD BE (AY bO—-WAF) C f=1MHz oe 


ADBE(AT FAD) S f =1MHz “i 


A-LNWVANDEH le p= | 

ON Ett | - | 200 Vin=5V, RL=10kQ| Fig. 1 
fe | 180 280 1 
ae ea 

toe Vi=V 

ON dK | = | 0 | 10 See Fig. 1 
: 

Fy RIL OFF 1 Vin=15V Vout =OV 

7 Bit ee 


| 
PENI SF} O!1Oo 
O1O!lOlwiwa 


xe) co] 
Bale [3 fe 
jjalelelele 
| 
WN—KVOCoaCD 
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BU4066B/BU4066BF/BU4066BL 


Rf vF rv Trt / Switching Characteristics (Unless otherwise noted, Ta = 25°C, CL = SOpF) 


P eter Symbol Unit Test 
aram ne 
Vpp (V) Circuit 


{Bie EES fa tPLH | 7. 
SW IN- OUT tPHL St 


10 Fig. 2 
ee | ed 15 
HH Fy “H”, “LS “Hi h Z” 
0 2 Fig. 2 


R_ =10kQ 


oO 


: HH A“High Z—>"H”, a ig . 
R, =10kQ | Fig. 2 


RABE tpzH 
CONT — OUT tPZ 


a el ae 
on Pe ek eed 
CONT OUT teLz 


La eae 
ae i 
202 b—2 (CONT~OUT) CTc | = | = | 600 | mvp | Vss=—5V, RL=10kQ, f=1MHz]| Fig. 2 


VouT 
VIN 


—50dB C2 SARE 


- ; 
OVO O/lO Vie 
V 
R = 10 ( N -1) ko 
> Vout 
& CONT ona 


Fig. 1(4) ANSEA, Sit Fig. 1(b) ON#K#H Fig. 1(c) F»> RILOFF —7ER 


*1 > Vin : 5Vp-pSine wave, Channel Off F# 
*2 Vin : 5Vp-p Sine wave 


© ATER / Test Circuits 


tenz tezn teiz toze 


Fig. 2(a) {22 EERERR FE] (IN OUT) Fig. 2(b) {m)# RE RF fa] (CONT OUT) Fig. 2(c) 455% 2ERSR] (CONT OUT) 
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Vop = BV 


O1/O0 O/IO 


Ves = —5V 


Fig. 2(d) iESKiRER, F1—FAI— 


Fig. 2(f) J’ kKO-—JL IN-OUT 7A K-77 


e BAe Hs Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.3 HABA AB mE tt 


BU4066B/BU4066BF/BU4066BL 


Fig. 2(e) ZAAK-7F 
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i N-CVoocacm 


- BU4051B/BU4051BF 


BU4051 B 8ch PF OTVIVFFELIV/FVVFFLIY 


B U 4 0 5 4 B E 8-Channel Analog Multiplexer/Demultiplexer 


@ ARE t34E / Dimensions (Unit : mm) 
BU4051B, BU4051BFit, 8F +L RUVOPFOIAT » 
FEZANOFVAMES TAY KO-NWFSTFATY 
WFIPLIVG/FINFTFLIVCT. 
ON/OFFHABSEIMPE<, PFOFATyYFROT7O 
ARK-TPES BoTWEF. 


BU4051B 


BU4051B/BU4051BF are analog multiplexer/demulti- 
plexer which control a 8-chanel analog switch using 3- 
input digital signals. 


74+05 


J a 
a 
1. 254+0,3 


o 
oO 
N 
wat 

N 
vo} 
+H 
N 
9) 


17.78 + 0.3 


SO-7H [5 ae BU4051BF 
@ 5325 /Logic Diagram 
10.0 + 0.3 


161514131211109 


pn 


LEVEL + BINARY TO 1of8DECODER 
CONVERTER == WITH INHIBIT 


INHIBIT 


1.27+0,2 0.4+0.1 


6 
6 
1 

O 
9 

8 
7 
3 
4 
5 
2 
1 

5 
2 
4 


wee ae eee ae OTe OOOO 


X4 
CHANNEL 
IN/OUT 


y 
“6 


@ BiB /Truth Table COMMON 

OUT/IN 
CHANNEL 
IN/OUT 


x< 
> aaa ee Se ae Se 


X : Don’t Care 
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BU4051B/BU4051BF 


@ Xt ATK Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 


SR SIE —0.3~418 

aT Atak 1100(DIP), 500(SOP) mW 
2) {Fim Fe $0 —40~85 

aTFim iS 6A —55~ 150 ‘ 


ANSERA —0.3~Vpp+0.3 


@ Bat Y Electrical Characteristics 
i Fis FE DC Electrical Characteristics (Ta=25C, VeEE=Vss=O0V) 


Parameter Symbol Conditions 
Vpp (V) 
NF UNIVANBE Vin as 
15 
5 
A-UNWVAASE Vit 10 ; = 
15 
NFUNWADEHK NH 15 ViH=15V 
A-LAWANSH He 15 Vi_=OV 
5 
ON Fk Ron ae 9) 10 = 
ca 15 
| = r : 
ON ic tha = ARon aes Q 10 ou 
me it. 15 
F vo #Ib OFF ne 7 ah 2 7 
)—-7 Bit = 15 
= i 5 
BORE mb Oo] uA 1g Misc¥ DD OF GND 
= 15 


N-CVvoooacw 
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BU4051B/BU4051BF 


Af vy Fv THtE/ Switching Characteristics (Ta = 25°C, VEE = Vss =OV, RL = = 10kQ, Ci = 50pF) 


Parameter Symbol Max. Unit Test Circuit 
Vpp (V) 


se Le) 
aie “IN>OUT tPHL 
(ESTERS tPHZ, 160 Fig. 5,6 
CONT OUT tPZH: 


(Riz EEF tPHz, 
INHIBIT — OUT tPZH; 


BARE 


7t— FAM 


Pate 


—_ 
He 


Belial 
O;}o 
se 

a 

Ke} 

oO 

o 


O ‘ 
“NJ 


ABA 5 = : 
*1  Vin=5Vp-p Sine wave, 20 logio yet = 308 CL } Fe) RL 


*2 Vin=5Vp-p Sine wave, Channel Off FF 20 logio eer —50dB ¢ 4 2A 


*3 VIN=5Vp-» Sine wave 


@ AT ERE /Test Circuits 
Vop M55 


INH 


COMMON 
OUT/IN CHANNEL 


INH 


COMMON CHANNEL 
OUT/IN IN/OUT 


R, =10kQ 


tn ah hr zr te 
Fig. 1 ANSE, Sk | Fig. 2 ON, ON 


Voo 


V controt IN | 


Vp, or GND © GND or Vp 


Fig.3 FrUAIJLOFFY —VJER 
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BU4051B/BU4051BF 


V contRoL IN 


INH AH 


GND 


COMMON CHANNEL 
OUT/IN IN/OUT 


C. HH 


Fig. 4 {xx REARS] (A 1 » FIN- OUT) 


GND 


tozn tpnz 


C, 
on 


Hy 10% 


INH 


COMMON CHANNEL 


(Pc) GND OUT/IN IN/OUT 


teze terz 


Fig.6 {2H REASfI (CONT, INH OUT) 


V controt 


INH 


COMMON CHANNEL 
OUT /IN IN OUT 


Fig. 7 RAMEARM, 21 —-KAI—, ESRB 
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BU4051 B/BU4051 BF 


e@ Bahr dhs Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.8 stAhisk ABBE 
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BU4052B/BU4052BF 


BU4052B 27 4ch PHOIRFTL I/F VWFILIF 


eB U 40 5 2 B F Dual 4-Channel Analog Multiplexer/Demultiplexer 


@ A2-t54 / Dimensions (Unit : mm) 
BU4052B, BU4052BFlt, 4F +> RILX2HERKOVFO 
Tes, TY ZIMSS ORR + BADAREGVILVFTLI 
H/FVVFTELIVCT. RL 1615 14 13 12 11 10 9 
{vee y MeBtay hO-MEBI kot, BF av pe ee al 
RIVOWIS LEAT vF RON UCHHWEF, HE, AL 
KA — ILE SO sete iS (Voo—Vss) OVS < TH, KE 
UPR (Voo—Vee) DfaSeAT YF CHEF, 
S5ll, BAT yFOONKMOERUEH, A-fYeE- 


BU4052B 19.4+0.3 


N 
‘| oo 
FUANEBcHoeReCELT. r eoeaog Jo 
oe | 88106 
BU4052B/BU4052BF are multiplexer/demultiplexer le 
which can select or combine dual 4-channel analog puaoseer 10.0 +03 


signals and digital signals. 


12345678 


5+ 


S tL 0. 3Min, 


@ it? “Logic Diagram 1,.27+0.2 0.4+0.1 


Von (16) O 
INHIBIT (6) 0 ! ee 707447 759L/Block Diagram 
A(10)0 


X : Don’t Care 
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BU4052B/BU4052BF 


@ MxIRATKY Absolute Maximum Ratings (Ta=25°C) © 


Parameter | Symbol Unit 


SSE Vpp—VeEE_ —0.3~+418 V 
aT aiBk Pg 1100(DIP), 500(SOP) mw 
(hae oe ~ Topr —40~85 C 
RP a eA -Tstg —55~150 

ANBERA VIN —0.3~Vpp+0.3 V 


© BAH / Electrical Characteristics 
i wt / DC Electrical Characteristics (Ta=25°C, VeE=Vss=OV) 


Parameter Min. Typ. Fae | vat) ens Test Circuit 
NIT ENWANEE | Vin 7.0 p - | = | V 10 Fig. 
O-ULNWANEE Se : ees Fig.t 
ce aoe 

ON #4 Ron | - | - | so | Fig.2 
a 

ON iit Fo | to fo Fig.2 
ca a 
a ee 


BPAY Be BS it 


~ 10 un 10 Wav 


©) 
o 
| 
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BU4052B/BU4052BF 


At vy F v7 ttt / Switching Characteristics (Ta=25°C, VEE=Vss=OV, RL=10kQ, CL=50pF) 


Parameter Symbol Min. Typ. Max. Conditions Test Circuit 


{FEE ES FI faker Fig. 4 
24 yF IN>OUT a 
{EE HE tpHz, tPLz Fig. 5,6 
CONT — OUT tezH, tezL _ 


= sae Re a . 
{13 EE SEF El] tpHz, tPLz a 155 an 10 _ Fig. 5,6 
INH—> OUT tpZH, tPze 

oe 125 15 


ie = 


ANBE(AT YF) Cs 
=—3dB tu ZAR 


cee 


VOUT 
*1 > Vin=5Vp-p Sine wave, 20logio v 


T 


Vou oe 
*2 Vin=5Vp-p Sine wave, Channel Off FF 20 logio : =—50dB ¢2 AiR 


IN 
*3 Vin=5Vp-p Sine wave 


@ AT BRBE Test Circuits 


COMMON CHANNEL 
OUT/IN IN/OUT 


R, = 10kQ 
R, = 10kQ 


Fig. 2 ON 


Fig. 1 ANSE, Bit 


Voo 


V CONTROL IN | 


Vppor GND © 


> al N-CVvoooacn 


GND or V 5p 


Fig.3 Fy > RILOFFY —7 Sit 


ROHM | a 


'BU4052B/BU4052BF 


V contRrot IN 


COMMON CHANNEL 
OUT/IN IN/OUT 


Fig. 4 (5) .E REARS (ZA 1 y FIN-OUT) 


Voo 
AD 
GND 


HF) 


AT 


COMMON CHANNEL 
OUT/IN IN/OUT 


HH 7] 


teze terz 


Fig. 6 (5,22 aE AS fA] (CONT, INH-OUT) 


V CONTROL 


COMMON CHANNEL 
OUT/IN IN“ OUT 


Fig. 7 mxA(PERRM, 71—-KAV—, ERRE 
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e 2A HEH Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


°C) 


AMBIENT TEMPERATURE : Ta 


Fig.8 aAiIRA AA ae et 


‘BU4052B/BU4052BF 
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ian N-CVooosncm 


BU4053B/BU4053BF 


BU4053B 


KU DIL 2ch PFOFVIVFPL I4/FVIVFFLIY 


Triple 2-Channel Analog Multiplexer/Demultiple 
BU4053BF oan anne? Analog MP Aen eer Up excl 


BU4053B, BU4053BF lt, 2F + > RIVX3HRKOPV TO 
F{25, FYI SORBR - BAOMKES VIVE TL 
H/F VIVFTLIVCETF. 

f{reEEy MES tay bO-IWfESi kT, BF rv 
KIDS LEAT YF PON (BW ESF, FE, AL 


bO— JD SO sei (Vpp—Vss) DvF < TH, KE 


Udi (Voo—Vee) DIES EAL YF CREF, 
SH5ll, BAT vyF OONHMMEYED, O-Tve- 
FUVAODEAB&CbeeECEET. 


BU4053B/BU4053BF are  multiplexer/demultiplexer 
which can select or combine triple 2-channel analog 
signals and digital signals. 


@ iat] /Logic Diagram 


Vp (16) 0 
INHIBIT (6) 0 
Gano ke BINARY TO 1 of 2 
B(10)0 DECODER WITH INHIBIT 
C (9)O 


Ves (8) O 
Vee (7) O 


»(12)0 
(13) 0 
2) 0 
1)O 
5) 0 
3) 0 


X 
X 
Yo 
Y 


( 
( 
Z, ( 
Z, { 


@ BH (ax /Truth Table 


L Lt | xo Y1 ZO 
L L |x1 v1 zo 
L H |xOo YO Z1 


X : Don't Care 


@ 44323+34E/ Dimensions (Unit : mm) 


BU4053B 


i) 
(o) 
+H 
wt, 
6S 


ro} ae 
(o) 

Os ol 

N . 

oO ° 

a 2,54+0,3 

on 


17.78 + 0.3 


BU4053BF 
10.0 + 0.3 


Stee isle i 10 9 
= =—: 


12345678 


3 es 


SO 127402 0.4+0.1 
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BU4053B/BU4053BF 


@ xR ATR JY Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 


SB —0.3~+18 
at Aiaxk 1100( DIP), 500(SOP) mW 
£){Fim ie $0 —40~85 
(KF ia oA —55~150 


ANSE BHA —0.3~Vpp+0.3 


* Ta=25°C LLE CHARS SHS Id, 1°C ICD KE 3.6mMW ERMUS, 


@ Sah / Electrical Characteristics 
i tt “DC Electrical Characteristics (Ta=25°C, VeE=Vss=0V) 


Parameter Min. Typ. — Sr Test Circuit 
pas | = | = 
Tne [= f= 
p= f= | 
p= | 40 
as = 1100 5 
p= | = | 280 
oe 
ee 
a" |e Papeete | 
a ae 
AHO IRAE Fo = | = | 0 | aa Vi=Vpp oF GND : 
fee 


ROM - 315 


WEEE —=\cocace 


~ BU4053B/BU4053BF 


At y Fv T¥tt/ Switching Characteristics (Ta=25°C, VeE=Vsg=O0V, RL=10kQ, CL=50pF) 


ANBE(AL YF) 


2) 
© 


S 


Parameter Symbol Min. Typ. Unit Test Circuit 
— Vpp (V) 
= 
{FZ EE fe i 
p= fe | | 10 | Fig. 
24yF IN>OUT | {LH tPHL 10 ig. 4 
ian oe 
=e a pe . 
CONT — OUT tpZH, tPZe = 
Le ee 
ee 
TE BE Syd =) ; en 
{BE BES tpHz, tPLz 140 | = | a 10 Fig. 5,6 
INH OUT tpzL, tPZL 
aX aim | as | | ome | os | veemev Fig 7 
eee i ee 
Vou 


#1 Viy=5Vp.p Sine wave, 20 logo = ~30B cy SARK 
IN 


UT 


V 
*2 Vin=5Vp-p Sine wave, Channel Off FF 20 logio : 
IN 


®3 Vin=5Vp-p Sine wave 


© HERE Test Circuits 
Vv 


Oo 
i} 


INH 


COMMON CHANNEL 
OUT/IN IN/OUT 


R, = 10kQ 


Vit stl 


Fig. 1 ANE, Bit 


Vop 


Vapor GND © 


Fig. 3 Fy > RILOFFY —7 Bie 


=—50dB ¢ 2 2A RR 


V CONTROL IN 


R, =10kQ 


Fig.2. ON 


GND or Vop 
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BU4053B/BU4053BF 


V CONTROL IN 


INH 
GND 


COMMON CHANNEL 
OUT/IN IN/OUT 


C, HA 


Fig. 4 (532 ERERSTAI (ZA 1 vy FIN- OUT) 


GND 


tezy tenz 


C, : 
An 


tH 73 


INH 


COMMON CHANNEL 
OUT/IN IN/OUT 


10% 


tez. terz 


Fig. 6 (x33 )2 RERS fa] (CONT, INH OUT) 


V CONTROL 


a N-CVooo0acm 


COMMON CHANNEL 
OUT/IN IN/OUT 


Fig.7 BAER, 71-KAV-, ERE 
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BU4053B/BU4053BF _ 


@ BRR Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig8 HABA ABBE 
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BU4551B/BU4551BF 


BU4551B 


ADy kK 2h PFODVVFFLIGSFTVWVFIVIG 


BU4551BF Quad 2-Input Analog Multiplexer/Demultiplexer 


BU4551B, BU4551BF ld, 2chX4#ROVTOT7(aEs, 
FV ANZSOBIR - RAOADAELVIVF TLIG/ TY 
WFTFELIYFCTFE. 

I> hO—WfEs loko, BF yr VU RWONMISOLEA 
f{yFPONCHWEST, HK, TU bO-IESO is? 
tes (Vop—Vss) Ov < THAE GRR (Vop—Vee) Offs 
BEAT yF CREF, 

S5lo, BAT yFOONHMP REO, A-TYeE- 
FUANGBKE DIERCEET. | 


BU4551B/BU4551BF are  multiplexer/demultiplexer 
select or combine quad 2-input analog signals and 
digital signals. 
© SH (a#/Truth Table 

CONTROL 


con cmt 


m 


ie 
ee 
Sd 
O 
pee 
ae 
wee 
BS | 
S27 a : 
“elt 
O 
Se} 
Ke 
4 


© 
> 
Sd 


Converter i Control 
ARGRE 


<x SSece 


NN << 


@ 4+723t;4E1/ Dimensions (Unit : mm) 


BU4551B 
19.4403 


Ri2 161514131211 109 


74405 
+ 
| 0.8 
34 +02 5 
™N 
(ep) 
A H- 
© 
GW 
Oo 
ee) 
sae 


1 

Oo 

N 

+ 

N 

50 0.5.+0.1 

Ag —— 2.54403 

_ 

+ 
17.78 +03 Sea0e 
BU4551BF 


10.0 + 0.3 


S 127+02 0.4+0.1 


@ 707744775 4L/Block Diagram 


CONTROL 


00396—44—LS1662 —319 


oa N-CVWoooacm 


BU4551B/ BU4551 BF 


© CHBAEKY Absolute Maximum Ratings (Ta=25C) 


< 


Blt Vpp | —0.3~+18 | V 

BIB Py mW 

Sy RE OH Topr C 
__=03-Voot03 


AHBE RA , VIN —0.3~Vppt0.3 


@ BAH /Electrical Characteristics — 
A ReEME DC Electrical Characteristics (Ta=25°C, VeE=Vss=O0V) 


APA A eS it 


Parameter Typ Sa Test Circuit 

jas | - | = 

INI UNWAN BE Vin | 7o | - | - | Fig. 1 
ae 
P= f= | 8 

A-LNIVANSE Vit | ~ | - | 380 | Fig. 1 
an ae ee 

D-LNWVADSKH le | = | - |-o8 | Fig. 1 
= 00 

ON HEA Fon | - | — | 500 | Fig. 2 
ae ee 

ON HR fF - | wo | - | Fig. 2 
Ct Ses 
)-7EK 


©) 


or 
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BU4551B/BU4551BF 


Ay Fv T#Htt/ Switching Chracteristics (Unless otherise noted, Ta=25°C, VeE=Vss=0V, RL=10kQ, CL=50pF) 


Parameter Symbol Unit Test Circuit 
=e 


1 4 
SW ae tpHL ro 9 Fig 
a ee oe | 


ae | ee oe ee ) 
CONT OUT tPHz bie Fig. 5,6 


{73 EE HE BS fs] teze 
CONT OUT tPLz 


BARA 
ANBE (AY bo) ean a 


© ATER Test Circuits 


Voo 


Vin 
V..0 COMMON CHANNEL 
bo OUT/IN IN/OUT 
R, = 10k0 
Fig. 1 ANSE, Sit Fig. 2 ONIEH 
Vop 

B 
U 
4 
0 
0 
0 
Y 
) 
V por GND O GND or Vop J 


Fig. 3 F +> RIVOFFU -—7BxK 
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BU4551B/BU4551BF 
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COMMON CHANNEL 
OUT/IN IN/OUT 


O 
65) 


Fig.6 (55232 HERS fA] (CONT, INH OUT) 


COMMON CHANNEL 
QUT IN IN/OUT 


Fig.? mAIREARM, D1—KAW-, ERE 


An 

COMMON CHANNEL GND 
IN/OUT 

se ) 


Wipeebettacce® 


GND 


AN 


tH 7) 


teun 


tezn 


ton 


tonz 


10% 


tos 7 


@ BRAM AE Y Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.8 stAikA Ame 


BU4551B/BU4551BF 
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—_ N-CVvoocoacn 


BU4001B/BU4001BF 


-BU4001B 
BU4001BF 


BU4001B, BU4001BF lt, 2 AViEsm2 NOR T—hCT. 
TFy TC 4BBweARMoTUEF, T—bhOWHClT 

VLIN—BICKLSENY DP PHMSNTSEHD, AWADIZ 
CREP NE Sh, BARBOWMIC SE SRR AORD 
De PRICMASNET, 


BU4001IB/BU4001BF are 2-input postive logic NOR 
gates. | 


© 

1) RABENCHS. 

2) FERS BV, 

3 ANT VE-BFLYAPAV. 
ABIPLPUKCHS, 

5) L-TTL2A 7), LS-TTLIA DA & BHERH CSS. 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL input are directly 
driven 


7°77 K 22H NOR Fb 
Quad 2-Input NOR Gate 


@ A+27t54E_/ Dimensions (Unit : mm) 


BU4001B 


19,4+0,3 


@ 707744775 4/Bloke Diagram 
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@ xt ATK / Absolute Maximum Ratings (Ta = 25°C) 


SR BE Vpp —0.3~+418 V 

| aT aiax Py 1100(DIP), 450(SOP) mW 
£) {Fim $0 BA Topr —40~85 
(RF ime 6 A Tstg —55~ 150 c 
AHEEMH Vin —0.3~Vppt0.3 


@ BAH Electrical Characteristics 
is wIFTE/ DC Electrical Characteristics (Ta=25C) 


Parameter Symbol Unit Test Circuit 
ie So | Vpn (v) | 


INI ULUNIVANBE 


A-LNIVDAND SE 


INIT LENWANBSH 
O-ULNWANSK 


INF UNVHABE 


A-LNIVDR ABE 


NT UNID Bi 


A-LNIVKD SK lot 


APA Bit lop 


15 


BU4001B/BU4001BF 


Vo. =0.5V 
VoL =1.5V 


Vi=Vpp or GND 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 


Fig. 
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BU4001B/BU4001BF 


At» Fv Tt / Switching Characteristics (Ta=25°C, CL=50pF) 


Parameter Symbol Unit. Conditions — Test Circuit © 
ee | Vp (v) | 


HH ITE |) BSP tTLH Sere 


Fig. 2 


Fig. 2 


LH ITF |) BSR tm | - | so | - | 1 


Fig. 2 


camunm | re | — | 60 | - | ms 


@ ATE RE / Test Circuits 


Fig. 1 Batterie ale Glia 


20ns 20ns 


AFBI 


= 50pF 
eS Tt? 


trae tru 


Fig.2 At vF>-U 7 REWER 
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BU4001B/BU4001BF 


© ZAHM Y Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0) 
0 25 50 75 100 125 150 


AMBIENT TEMPERATURE : Ta (°C) 


Fig.3 AA -AR BER 
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BU4011B/BU4011BF/BU4011BL 


BU401 1B/BU401 1BF 77° *222ano7—' 


BU4011BL 


BU4011B, BU4011BF, BU4011BL lt, 2A 7) 1Eza@i# NA- 
ND 7—kCT. 

1Fy Tic 4 Be ARML TWEET. T-hOMDCT 
YIN-BICESNY TO PMMESNTISED, AWN 
SEPM Sh, AHRBOWMIC £ SSR AOLH 
PB MRICMASHETF. 


BU4011B/BU4011BF/BU4011BL are 2-input positve 
logic NAND gates. 


© ik 

1) (ARSED CHS. 

2) SFEREEP LV. 

3) AAT YE-BLAPAL. 
AN\BIPLPIbCHS. 

5) L-TTL2A 7, LS-TTLIAD © tS C SF 3. 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High fun out. 

5) L-TTL 2inputs and a LS-TTL 1input are directly 
driven. 


Quad 2-Input NAND Gate 


@ 4327+: / Dimensions (Unit : mm) 


BU4011B 


3.2402 42403 
34402 6 
i 
jo») 
Ke 
S 
wo 
S 
‘OD 
io 


2,54+0.3 nee 
8.8 + 0.6 


15,24+03 
BU4011BF 


1413121110 9 8 


Bi . 
. 1O 
(an) = + 
| | Ou 

0.3 Min. © 


2 
© 1,27+0,2 


BU40T1BL 


0.4+0,1 


19.5+0.1 


13 5 7 9 111315 


246 8 10121416 
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BU4011B/BU4011BF/BU4011BL 


@ 7077447 75L/Block Diagram 


Parameter Symbol Unit 
SRS E Vpp —0.3~+18 V 
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a N-CVvoooacn 


BU4011B/BU4011BF/BU4011BL 


@ Bais Electrical Characteristics 
i LEDC Electrical Characteristics (Ta=25C) 


Parameter Symbol 


N | © 
oO; Oo 


NA LNWANBE Vie 


A-LNIVANSEE . Vit 


INAVNNWANEH NH 
O-LNIWVANBK he 


NF LNIVHABE Vou 


— D-LAWHDEE | Vol 


0.05 V lo=OmA Fig. 1 


mA VoH=9.5V Fig. 1 
8 | Yor=13.8v 


NA LANWHDER | lon —0.4 


O-LNIVHA BHR lo 


(o) 
pay 
A 


: . 

< 

Tl 

<= 

oO 

Oo 

Q 

?) 

za 

Oo 

| 


FEA) B ERE it 


Parameter ‘ i Test Circuit 


180 5 
HH rk +) BF Fe tTLH | a | - | | ns zs ae Fig. 2 


= : = 
HLF!) Be fe tTHL P= | 50 po | ns Fig. 2 


“L” to “H” t 
BELLS coe 


“H” to “L” ; . . 
Saas Fig. 2 
(jE HES tPHL a a 10 ae 


Fig. 2 


BU4011B/BU4011BF/BU4011BL 


© HEEKE/ Test Circuits 


Fig. 1 atthe ale Ble 


AD RI 


tH FY HZ 


trae trun 


Fig.2 2fvF>T7RMAEB 


@ Sah He Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.3 atBink Aba tt 
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4 N-CVWoooacn 


BU4030B/BU4030BF/BU4070B/BU4070BF 


BU4030B/BU4030 BF eee 
BU4070B/BU4070BF sive-OR Gate 


@ S127t54E / Dimensions (Unit : mm) 


BU4030B/F, BU4070B/F lt, LIATIVY FOR F—k 
CH. | 

1Fy TI 4MBEAML TES. F-hOWHICMT 
YVN-BICESNY TPP TMESNTISEH, AWNE 
FSM PUES h, AARBOMMIC 4S REHMOBE 
Pa |\RICMASHEST, Ek, HABE CSHHET 
GEEHATUET. 

FVANWAVING— BONY FS 74 GRBICIAATRECT. 


N 
oe) 
oH a 
Bf L 
pene 0.5+0.1 
BU4030B/F and BU4070B/F are exclusive OR gates. Pose 


15.24+0,3 
© ik BU4030BF/BU4070BF 
I iABBACHS. 87+03 
2) FS RELY LV’. 
3) ANT YL E-FL APR, 
4NBIrPY-PTUKCHS,. 
5) L-TTL2A 7), LS-TTL1A 7) % BEBE ES. 


BU4030B/BU4070B 


1413121110 9 8 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. O1.27402 0440.1 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1input are directly 
driven. 


oe S43 


0.3Min. °o 


@ 707744775 4L4/Block Diagram 


© Bila /Truth Table 


INPUT 


OUTPUT 
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BU4030B/BU4030BF/BU4070B/BU4070BF 


@ XR ATK Absolute Maximum Ratings (Ta=25°C) 


Parameter Symbol Unit 


RSE V 
at aiaxr mW 
6) (fim $0 

(RTF aS 0 

AVERSA —0.3~Vpp+0.3 


@ SAAR Electrical Characteristics 
EB mtett DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol Min. Unit Conditions Test Circuit 
Vpp vy) | 


L 3.5 
INIT LNWANBE Vin 7.0 eS Fig. 1 
1 + = 
O-LNIVANBSE Vit is Ab, a Fig. 1 
NF UNWANESR | tn | = = Fig. 1 
O-LNLADBH li | Fig. 1 
5 
NIT ENILHA BE VoH V 10 lo=OmA Fig. 1 
i= 15 
5 
Q-LNILWABSE VoL V 10 lo=OmA Fig. 1 
15 
5 Von =4.6V 
INF UNWAD Sik loH mA 10 Vou =9.5V Fig. 1 
Q-LNILHASH lot mA Fig. 1 


AHH Se it IDb 


Vi=Vpp or GND _ 
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‘BU4030B/BU4030BF/BU4070B/BU4070BF 


At y Fv TE Switching Characteristics (Ta=25°C, C_=50pF) 


Parameter Symbol Typ. Unit 7 Conditions Test Circuit 
Vpp (V) | 
ae 


HITE |) ae Fig. 2 
5 
HH In F !) Bee fe tTHL 10 Fig. 2 


“H” to “L” 
(rie BER 


@ WEAK Test Circuits 


oO) 


100 


175 


“NJ 
oO 


ea 
oO 


Fig. 2 


a 
15 
=a : 


5 


| 
J 
| 


Vin 


Fig. 1 a attete le es 


20ns 20ns 


Fig.2 At vF U7 RENEEH 
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BU4030B/BU4030BF/BU4070B/BU4070BF 


@ MAA HY Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


O 
0) 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.3 atRiak—AAee tt 
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—_ N-CVoooacn 


BU4081B/BU4081BF 


BU4081B - 274 6 220 AND 4—b 
Quad 2-Input AND Gate 
BU40S1BF ° 


@ 4025t54H _/ Dimensions (Unit : mm) 


BU4081B, BU4081BFit, 2 AWIERIFANDZ—bhCF, 
TFvFIC4OBeARMoTWET, F-—hOWDACIST 
LN-BIZSELENY IP PHMENTISED, AMD 
FRE MESH, AAARBOMMC £ SEB AORH 
PB RCMASHET. 


om 
BU4081B/BU4081BF are 2-input postive logic AND nf 
sf, 

bi N 
© HH : Dees. (Oo ee 
1) ABEACHS. oo - | | 
2) FER SEP BV, ~ 1524403 7 
3 ANT VYE-FYAMA, BU4081BF 8.7+03 


NBIry- TY KCHS_q 


14131211109 8 
5) L-TTL2A H, LS-TTLIAD & BR CT SS. 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1linput are directly 
driven. | 


© oe 
. ro) 
=u : 
. A 

loge Min © 


ro) 
© 1,27+0,2 0.4+0.1 


@ mE /Logic Diagram 
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@ 46x ATEH-/ Absolute Maximum Ratings (Ta=25°C) 


BU4081B/BU4081BF 


Parameter Unit 
ere tee Vop —0.3~+418 Vv 
aT aia Py mW 
£)/( Fim = so Topr C 
| RFREOH 
ANGERHA VIN . 
Aw nie FER mA 


@ BAAS Electrical Characteristics 
a wistt / DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol T 


< 
ze) 


> N | @ 
&® olan 


Nf UNWAAEBE Viv 
11.0 


O-VLNIVANVEE VIL 


NTUNWANEK NH 
a- LXWAN Si hie 


INF UNIVHADBE Vou 
14.95 
0.05 


A-LNIUW ASE VoL 0.05 


0.05 


—0.16 
INF LNILHD Bit 


0.44 


O-LNIHAE Kt 


3.0 


APA Et Sit 


em | | 
soik =m | oO 
NO] 


rT i 
ao 


v [70] toxoma Fg. 


Fig. 1 


Von =9.5V Fig. 1 


Fig. 1 
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BU4081B/BU4081BF 


Ad y F + T#tt/Swithing Characteristics (Ta=25°C, C, =50pF) 


Parameter Symbol Typ. Unit Conditions Test Circuit 
Vpp (V) 


“H” to “L” 

(Rs EB WENS H a a 
ele 

ANBE CIN p= | 5 


mn 
os 
nN 


| Yoo W)_| 
Mark |) ER tTLH PF = | 9 | - | | io Fig. 2 
a 68 
HD IEF 1 BBR tm | - | 50 | - | S10 Fig. 2 
Le ee) Le | 
(3858 HERS RS fPLH = ee | | | Fig. 2 
| = | 0 | - | oa 
Le! 
se Le Ms 
Le 8 | 
as ae 


Oo 
O 


Fig.1 Bima heals 


Fig.2 At vF-7RRAEEB 
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BU4081B/BU4081 BF 


@ BAAR Y Electrical Characteristic Curve 


POWER DISSIPATION : P, ( 


0 25 50 75 100 125 150 


AMBIENT TEMPERATURE : Ta (°C) 


Fig2 HABK AMBER 
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BU4093B/BU4093BF 


see Quad 2-Input NAND Schmitt Trigger 


@ 5432+ 341 / Dimensions (Unit : mm) 


BU4093B, B4093BF it, @AAMrlovasiybh hu 
HERES } > 7: 4 GERM 2 AWNAND7— FCF, 
APRA O TE 1) RE CTE BRC, GRR US SER 
“&S (Vin, Vic) EO, 835 2) NAND7 — KL Df YL 
YIN, AGRE, VILF INT TU -2S, faa RY 
APREC ST, BU4OIIBEM—-OKFEROL DO, SRA 
ARE CT 9 


BU4093B 


BU4093B/BU4093BF are 2-input NAND gates of 4 cir- 
cuits having Schmitt trigger function at all input pins. 


oo 


7524403 
@ BAR BU4093BF 
1) iA#BBACHS. 
2) ES RSEEP LV, | 14131211109 8 


3) ANT YLE-FLY APA. 
ANBIPLPUKCHS, 
5) L-TTL2AH, LS-TTLIA A & Biz C ESQ 


@ Features re = 
| | S43 

1) Low consumption power. | sani cv 

2) Wide range of operating voltage of power supply. x: 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1input are directly 


driven. 


@ Alfa / Truth Table 


OUTPUT 


340 00391—44—LS1662 


BU4093B/BU4093BF 


@ (xt ATK / Absolute Maximum Ratings (Ta= 25°C) 


Parameter Symbol Unit 
HBIBK | Pg —_|_ 1100(DIP), 450(SOP) mw 
Cc 


< 


aire oH Topr —40~85 
(TPR Hl —55~150 
ANSBERA —0.3~Vpp+0.3 


© BRA Electrical Characteristics 
iE Fett DC Electrical Characteristics (Ta=25°C) 


iB 
>. 
> 


Parameter Symbol Ma Typ. Test Circuit 
Vop (V) 
Pas | - | 
Two | - | -_ 
ee 
O-LAWADBE | - | 30 | v Fig. 1 
=f 
Nt VILE BEE ea te lo=OmA Fig. 1 
Puss | - | — 
a 
n—-vxwunme | vo [| - | — {005} v [10 | to=oma Fi. 1 
a 
Pao [= [= 
=e [ - | -_ 
Pom f= | = 
Teo [| - | 
ea 
aOR Tt | - | - | 2 | oa Vi=Vpo or GND Fig. 1 
Paes ee 
or | = | 089 
CAP YL 2M | vy | 028 | = | 060 | Vv oS 
093 | = | 090 
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~BU4093B/BU4093BF 


At vF Vv Ttt/ Switching Characteristics (Ta=25°C, C._=50pF) 


Parameter Sins Unit Conditions Test Circuit 
oe 


HINSLEY RGR) | tLe a wee <a Fig. 2 
Te oe oe ee 
| oe oe 
HR | ote =| | 60 | 0 | Fig. 2 
ee ee ee 
Oo 
(iE ES tPLH ee See Fig. 2 
fe. eo ee 
H" to “L” 
(SEE ne on oe Fig. 2 
rae ee 
ANB CW ee - 


@ AT EE / Test Circuit 


Fig. 1 (atthe ale les 


20ns 20ns 


trae tru 


Fig. 2 24 yF UTHER 


Fig 3 EATUYASR A Eel 
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BU4093B/BU4093BF 


@ 2a Y Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 
0) 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.4 stAiA-A Mme tt 
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2 BU4069UB/BU4069UBF 


BU4069UB 
BU4069UBF 


BU4069UB, BU4069UBF lt, 6EHRONY Ir a&LTL 
IN—-B2 CTF 
1 — KMD, BMPR < Go TET. 


BU4069UB/BU4069UBF are bufferless inverters of 6 
circuits. 


eR 

1) KiABBHACHS.~ 

2) FE RELY LV, 

BRANT YE-FL APA, 
ANBIrPV-VUK CHS. 

5) L-TTL2A 7, LS-TTLIAD © HER C XS. 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL. 2inputs and a LS-TTL 1input are directly 
driven. 


@ mIZE Logic Diagram 


AYDALYIN—-FD 
Hex Inverter 


@ 41323t3k 1 / Dimensions (Unit : mm) 


BU4069UB 


3.2402 42403 


BU4069UBF 
8.7+0.3 


gi S 
° © 
s|_ (RRA S ~H48 
Oo sales 3Min. oO 
S 127+02 0.4+0.1 oh 
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BU4069UB/BU4069UBF 


@ xB ATK Absolute Maximum Ratings (Ta=25C) 


Parameter Symbol - Unit 


2B ke ee —0.3~+418 V 
aT Aiak 1100( DIP), 450(SOP) mW 
ipa ee —40~85 

(RTF im FS $0 —55~150 

ANBELRHA —0.3~Vpp+0.3 


@ BAHT Electrical Characteristics 
 mtett DC Electrical Characteristics (Ta= 25°C) 


Unit Test Circuit 
Vpp (V) 


Fig. 1 


LO. J | 
NI UNWANBE ViH Lee 


O-LNILAABE Vit 


NA ULNWVANSHR 


A-LANWANS I lie 


Fig. 1 


Vinp=15V Fig. 1 
Vit =OV Fig. 1 


= 
— 
=< 
se 
— 
_ 
ee ee 
es 
1 5 
<a 


NF UNIUHABE Vou 9.95 


INI VUNIVKA Sih lOH —0.4 VoH=9.5V Fig. 1 


mA 
15 


A-LNIKA Sit lot VoL =0.5V Fig. 1 


ASAD ee St Ipp 


is 
> 


O-LNIHABE VoL | = | 
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BU4069UB/BU4069UBF 


Atv Fv Tt / Switching Characteristics (Ta=25°C, Vss=0V, C,=50pF) 


Parameter Symbol Conditions Test Circuit 
— (V) 


HI IL FP +) Be Pe] tTHL "Fig. 2 


mewn | mH | - | 80 | ~ Fig. 2 
be 


“H” to “L” ‘ 
(e3=EES ee 


@ Eo / Test Circuits 


Fig. 1 ev attehe mle les 


20ns 20ns 
ge 
AN 
Vss 
t t 
PHL PLH Vis 
WH) 
Vor 


trae trun 


Fig. 2 2A yF> TIME RS 


eae Roum 


e 2ahHhM Hs Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 
Fig.3 atAiak—Al Aim tt 


BU4069UB/BU4069UBF 
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BU4503B/BU4503BF 


BU4503B 
BU4503BF 


BU4503B, BU4503BF lt, 327 —-—hDYLITUIN-F 74 
VL AIINY TP CF 2 BRR U 4 (BR @ A] (o> KO 
WEKETF, 


BU4503B/BU4503BF are 3-state non inverting buffers. 
2 circuits and 4 circuits are separately controllable. 


© hR 

I) AREA CHS. 

2) FS RBED RV, 
elit 
NBIr-TUKCHS. 

5) L-TTL2A FH, LS-TTLIA DA & BHEMMCES. 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 
3) High input impedance. 
4) High fan out. 

) 


5) L-TTL 2 inputs and a LS-TTL 1 Input are directly 
driven. 


@ BH (a /Truth Table 


OUTPUT 


X : Don’t Care 


AyDRBRF—-bAYIP 
Hex 3-State Noninverting Buffer 


@ 4327t54K / Dimensions (Unit : mm) 


BU4503B 


i: eee 7s 


17.78 +03 


BU4503BF 
10.0 + 0.3 


Ie loWisle 1 10 9 


S48 
8 Alla 3 Min. 


0.4+0.1 
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BU4503B/BU4503BF 


@ xt A184 / Absolute Maximum Rating (Ta= 25°C) 


Parameter 


SRBt —0.3~+18 
BBR 1100(DIP), 500(SOP) mw 
2) {Fim A $6 i 

RAF ma Fe 60 


—0.3~Vpp+0.3 


AHSLRH 


@ Bah Y Electrical Characteristics 
iB ett / DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol! Min. Typ. Sr Conditions paar 
Pes | - | 
Do [| - | -_ 
es ae 
P= = fo 
vas | - [| -_ 

NT UNIVWABSE VoH 9.95 po V [lee 3 Fig.1 
== es 
= = fos 

INF LNILA Bit loH | -o4 | - | - | Fig.1 
VoH =13.5V Fig.1 

se Vou =0.4V Fig 


| 
aN 


-- 
uA 10 Vi=Vpp or GND — 


OE eee bp 


| 
D 


N—CVoooacw 
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BU4503B/BU4503BF 


At y to 7 4% / Switching Caracteristics (Ta=25°C, CL=50pF) 


Parameter Symbol Typ. Unit Conditions Test Circuit 
jm | atm | te | mn | unt Vpp(V) - 
= | eo | - | os | os | Fig? 
a 
p- | o | - | we | we {|| Foe 
pat ae ee ee ee ee 
BR T/8 
oe p= | wm | - | ow | os | Foe 
{BF RES fa 
(IN-OUT) 
ee | 0 10 Fig. 2 
{3 2 HERS fal 
| - | & | - | ow | ws [| Fo 
ce oS ee 
8ATF—k ; ; 
; mz | - | @ | - | aw | wo | | Fee 
{53 EASE 
: p= | 3 | - | ow | s | | Fee 
3A7T = 
se Le eee Le 
ae ae ee 2 ree 
p= | wo | - | we fo os | Fig 
3AF—Fk 
LR + {A 
ae Ae eo ee eee i 
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BU4503B/BU4503BF 


© ATHAKE/ Test circuits 


20ns 20ns 


INPUT 


GND 


OUTPUT 
Fig 1 BRR eee 
20ns 20ns 
90% 90% ne 
DISABLE 2 
50% \ 50% 
rs) 
10% 10% GND 
te ten 
> Tee aces Vou 
OUTPUT 50% 
10% Vow 
. ty : t t 
Fig. 2 A2fvF-7REWERRS aa =e 
OUTPUT 2074 = 


50% 


Fig.3 Af yvyF U7 RRM RE 


e BAM Hs Y Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


N-—Cvooocacw 


0 25 50 75 100 125 #150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig4 HABA ARBRE RE 
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BU4584B/BU4584BF 


ANyFI7AVaiyb bua 
Hex Schmitt Trigger 


BU4584B 
BU4584BF 


@ 4+32t:4E / Dimensions (Unit : mm) 
Bue: BU4584BF lt, 12 /N—-2ROVaASYh nijannae 
KU ABBCT. | 194+03 
WF VTC 6CMBEARML CEES, SHERBEDD 
BGWBS?e, WEW, WEWNEBVADICMT SRB 
BR LD CHISGMLTUETS 


2 2% 76+03 
io) 
BU4584B/BU4584BF are Schmitt trigger circuits in in- ioe o | mo 
verter type. i * < 7 
N o +Q,\ 
+ 0.5+0.1 0.32" 
2,54+0,3 
© 15 : | | 
- 88 +06 
1) (I ABSHACHS. 1524403 


2) SFSRSEP LV. 
Re ee 


BU4584BF 
8,7+0.3 


NBIrY- PT UKCHSS. 14131211109 8 
5) L-TTL2, LS-TTLIA FD & FEER EDC AS. | 2 

a 

<e) 
@ Features 


1) Low consumption power. _ 

2) Wide range of operating voltage of power supply. a ue itaretatetatar S43 
is 

3) High input impedance. ole ts | ae ou 


4) High fan out. 
5) L-TTL 2inputs and a LS-TTL input are directly 
driven. 
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BU4584B/BU4584BF 


@ Xt+BATKY Absolute Maximum Ratings (Ta=25C) 


Parameter 


=034-18 
1100( DIP), 450(SOP) 


mW 


aT iaz 


(Pas Al —40~85 
(RiP Al —55~150 


AhHSBERA —0.3~Vpp+0.3 


@ BRAT / Electrical Characteristics 
iS He#PE DC Electrical Characteristics (Unless othewise noted, Ta=25°C) 


Parameter Symbol Typ. Unit Conditions Test Circuit 
Vpp (V) 


O-—-LNIVAVEE Vit 


INI UNIVHDSE Vou 9.95 
14.95 


10 lo=OmA Fig. 1 


eee 

oe eee 

Efe 

NT ULNNANSH WH | = | 
n-Lananmeit | om | | 
p49 | = 

ps9 | = | 

40s |= 

om 


O-LNUHHWEE | OVoL 10 lo=OmA Fig. 1 


Von = 4.6V 


= 
> 
vo) 


3 
> 


INF UNNWHAS Kt Fig. 1 


oO 


VoH =13.5V 


0.44 Voi =0.4V 


Q-LNIVWA SH 


ownh, 
med, 


O;9O;0° m) 
hin | 2 . : 
ola|a o 


VoL =0.5V Fig. 1 


—_ 


5 VoLt =1.5V 


APA eS at 


EAFUL ABE Vu Fig. 1 


= 
oO} 


oh, ah, 
ls )g)-[e/-) fils /s] 
< .~ 

> 

as ah, 

Fs + 

| 

N—-KVoooacwm 
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BU4584B/ BU4584BF 


AL VF LY TRS Switching Characteristics (Unless otherwise noted, Ta=25C, C,= SOpF) 


Parameter Symbol Conditions Test Circuit 
— (Vv) 


HH) rk +) Be Fe _ tT 


a 
© 
nN 


ESE crac 
MHD IEF © BERS tm | - | so | - | Fig. 2 
Le ee 
(EERE REA tu | - | o | — | ure 
Pee ee | | 
feaamcoene te [| - | 9 | - | a Fig. 2 
| on ee 8 


@ HERE /Test Circuits 


1e) 


Fig. 1) eattett Rie las 


20ns 20ns 


Vop — 
AR | 
PHL 
O 


Fig. 2 Af vF>-7#EMERR 
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BU4584B/BU4584BF 


© SHH hs Electrical Characteristic Curve 


POWER DISSIPATION : P; (mW) 


0 25 50 75 100 125 #150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig3 stAik AB RERY 
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BU4013B/BU4013BF 


BU4013B FaPUDIVYAFIAYF 
BU4013BEF 22 2-Tye Flip-Flop 


@ A274 / Dimensions (Unit : mm) 


BU4013B, BU4013BF lt, DIZZUyFIAVICT. 
1Fy Tic 2MKRENMLTOEST, TNHENOI TS 
JOvTlt4, MLEF-B, By bh, Vevkh, 7Ay 
IRAANEAYL PY AL AUMA(Q, Qebo TET, 
F-ARNIMASHNEAA, JOyvINVAOWSELE 
PVECQRUQHMHAMBEKSNET. IBIS, ZO 
TUANWIC Ks TH RIS “LICE NET. 
BU4013B/BU4013BF are Type D filp-flops. 


BU4013B 19.4+0,3 


@ iE 

1) (JHB BNCHS, 

2) H(FEREEP LU. 

3 ANT VY E-FY AYA. 
ANBIrY-TUKChHS. 

5) L-TTL2AY, LS-TTLIAD © BiESEH C&S. 
@ Features 


1) Low consumption power. 


Wide range of operating voltage of power supply. 
High fan out. 

L-TTL 2inputs and a LS-TTL flinput are directly 
driven. 


ey NY NY Ne! 


2 
3 
5 


@ 2 Ed /Logic Diagram 


@ Hif(ax/Truth Table 


INPUT OUTPUT 


is L L L L H 
ff Ja L L H L 
i ~ L. X L L No Change 
X X H L H 


X : Don’t Care 
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BU4013B/BU4013BF 


@ 83tR ATH/ Absolute Maximum Ratings (Ta=25°C) 


Parameter 


SREE —0.3~+18 

aT Atak 1100(DIP), 500(SOP) mw 
Hr REOe —40~85 _ ; 7 
fo TF ra Fe 0 EL —55~150 


AT BSEREA —0.3~Vpp-+0.3 


@ SAH Y Electrical Characteristics 
a FEE DC Electrical Characteristics (Ta=25C, Vss=OV) 


Unit Test Circuit 
Vpp (V) 


= _ 


Parameter Symbol Min. Typ. 


ea 


= 
DALUADBE| Va | 70 | | 
one 
18 


INT EUNIVHABE 


10 lo=OmA Fig. 1 


ae ae 
a ee 


—_ 
oO 


—_ 
© 


Fig. 1 


VoH=9.5V Fig. 1 


Vi=Vpp or GND 


Lal 
BAO Bit a 
a) 
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BU4013B/BU4013BF 


A4t y Fv TtE/ Switching Characteristics (Ta=25°C, CL=50pF) 


Parameter Symbol Typ. Unit Conditions — Test Citcuit 
Vop (V) 


ae eee 8 
| - | ms 
CLOCK—@Q, Q tPHL 
ae ee 
ny of Se 0 | ! 
SET—Q, Q teHL 75 Fig. 2,3 
ee eo ee 
Ee ease We ee Ee a 
eee: ee ee ee 0 | 1 
a 1 1 22: 
RESET—Q, Q teHL ey 0 Fig. 2,3 
oe ee ee 
Ce ee es 
a = | We BREA 
Ex/)SA FI /NIVA HE 100 10 Fig. 2,3 
tWH 
be Se 
a ae 
os 
ee eee 
ae ee eee 0 : 
Fig. 2, 
ZF 4) Bef tHCLK) 50 Ig 3 
=e 
Loe 
oa 
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BU4013B/BU4013BF 


© ATER Test Circuits 


Fig. 1 DCHHEAIE EE Fig.2 AfvF>T7 HEME EB 


20ns 20ns 20ns os 20ns 


SET or 
RESET tw 


20ns ios 20ns 


CLOCK 


“TX D 


ton tone 


Fig.3 Aft yvF > FRSA AZ 


® Be Se A Be” Electrical Characteristic Curve 


1200 


1000 


POWER DISSIPATION : P, (mW) 


AMBIENT TEMPERATURE : Ta (°C) 


Fig.4 FRIBA-AB RE BH 
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BU4015B/BU4015BF 


BU4O1 5B Sten E ibe ete — KL YAS 
BU4015BF "869" Sete Sim reaees 


@ 54+72-t;4E1 / Dimensions (Unit : mm) | 


BU4015B, BU4015BF l¢, 2IIPRD4EASBTAYVT7Y 


JKLYABCT. Si ia 
SAODIVyAIOyAwHBOV ty KLANEHD R12 
Th), FROBRA CHRD SFRHBOUGY hETIC 

EMPCEET, 


£7, SROIVyvyFIOvTd, VOvY7IAAOWMSELE 
PWICKUASHETF,. | 


“HPL AILOURY KAD, 7Ov7, F-ZAAICH 
BRICKS BOABRE “WIV y hl, F-2HH Qo } eee 
~ Q3lLTNT “L” EDNEF. | ceeew! 
BU4015BF 

BU4015B/BU4015BF are 2-circuit, 4-stage static shift 10.0 + 0.3 
registers. 
@ HR 
1) EMRBN CHS. | PEC CEEE 
2) iP CREE TB. 7 

‘ oO 
3 ANT YLE-AFAVYAPMAL. 7 Gp 
ABIrPVPIbKCHS.~ 3 


© 1,27+0,.2 


5) L-TTL2AH, LS-TTLIAD © BEERS CT SF So 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL input are directly 
driven. 


@ imt2—1 /Logic Diagram 
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BU4015B/BU4015BF 


@ Hif(aAx/ Truth Table 


X : Don't Care 


@ xB ATK / Absolute Maximum Ratings (Ta=25°C) 


—0.3~+18 


1100( DIP), 500(SOP) 


atTaiBxk | 7 mw 
6) / Pia oA —40~85 
RPA sl —55~ 150 


—0.3~Vpp+0.3 


AH BERH 


@ HRA Electrical Characteristics 
ig Fett DC Electrical Characteristics (Ta=25C, Vss=OV) 


Parameter Symbol Max. Unit Conditions 
Vpop (V) 
= 5 
INI ULUNWANSBE Vin se V 10 oe 
= 15 


M-—-LNIVDAABE 


INI UNWIN EH 
D-LNWAN SH 


INF LNILHHABSE 
ie - 
Seer or | Senne eccreerneee | 
A-LNILDHASE VoL os 0.05 V | 10 lo=OmA 
oS 0.05 15 
| 4 = een eeee 
= = 5 VoH=4.6V 
NI UNIV Sit lou - = mA 9.5V 
a oe VoH=13.5V 
+—— om 
= = Vo_L=0.4V 
= El oe cee 
=a | == 20 5 tl 
aA HEE it 10 Vi=Vpp or GND 
15 
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-_BU4015B/BU4015BF 


R41 y Fv THtk/ Switching Characteristics (Ta=25°C, Vgs=O0V) 


Parameter Symbol Typ. Test Circuit 


Fig. 1,2 


Hark |) fe] tTLH 


Hy 7730 F 4) Re Re tTHL 


ae 
Oo 


310 


{BIZ EER fe] tPLH 125 


CLOCK, D-Q tPHL 


wok, 
eo) 
oO 


Fig. 1,2 


460 


(i EEF tPLH 180 


RESET—Q tPHL 


Fig. 1,2 


ty bP y Ta tsu 


eS 
Oo 


8 


oO 


B)J7ov7 
INIVA ts 


O1 
oO 


tWH(CLK) 


X 
> 


WILAIE THF) as 
a: 
RmAZOYZ 
apres FiCLKymax se woe hd 
WE +) In FY) RR) t(CLK) 
ee ee ee 
AnSE ee ee 


© ATEBRE/ Test Circuits 


Voo 


Fig. 1 At yvFUTREMEaR Fig.2 At yF > TRAE RH 
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e 22H 8M bs Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.3 MARA ABE St 


BU4015B/BU4015BF 
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BU4021B/BU4021BF 


aint BAF —YASF 4 YIVIBLIAF 
BU402 1 C 8-Bit Static Shift Register 
BU4021BF 


@ 51323t:4E1 / Dimensions (Unit : mm) 


BU4021B, BU4021BF lt, 8Ey KABRFIYTIVTIL 
LYAZBCTF. 

ENENNIVWANEHD BIOL VAZENP OE le 
Kh, wa /BINABMAD (P/S)OmMckW, 7A 
JHA CAWAD/AWHARUMIAN/ AIAN 
PCESETF, 


BU4021B/BU4021BF are 8-bit static shift regigters. 


BU4021BF 
10.0 + 0.3 


@ sare / Logic Diagram 


P, P,  P, P,; 
(13) (14) (15), (1) 


Sa8 
alas 3Min. 


0.4+0,1 


@ Bif(aA# /Truth Table 
> \) F JVENE/ Serial Operating 


Qg 
as 


X : Don’t Care 
r* i Qe . Qz7 , Qg ls EB 
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BU4021B/BU4021BF 


@ Xt RAZ / Absolute Maximum Ratings (Ta=25°C) 


—0.3~+18 


Parameter Unit 


RB 1100(DIP), 500(SOP) mW 
(Pa ee —40~85 
(RFA Al —55~ 150 


ANSE HA —0.3~Vpp+0.3 


@ BRAM JY Electrical Characteristics 
(a we eTE/ DC Electrical Characteristics (Ta=25C, Vcc=O0V) 


Parameter Symbol Min. Max. Unit 
Vop (V) 


3.5 
INI UNWANBE Vin L 7.0 


Conditions 


A-LNWANBE VIL L as 


A-LAWVAD BH 


NF LNWANS I fom | 
a ae 


INF LNIUH ASE : | 10 


A-LAHD BE 


INI LUNIA EHR 


lo=OmA 


VoH =4.6V 


bee 
Vou =9.5V 


VoH =13.5V 


as | 


M-LNILHA SHR lot 


VoL =0.4V 
VoL =0.5V 


“h Vot =1.5V 


APH A BBS it lpb 40 uA 10 
= 80 15 


Vi=Vpp, GND 
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BU4021B/BU4021BF 


241 y FY F¥tt/ Switching Characteristics (Ta=25°C, CL=50pF) 


Parameter Symbol Typ. Unit Conditions Test Circuit 
Vpp (V) | 


HH ITE Y) BERR tTLH - 
HOD IEF 4) BERS - 
“L” to “H” 

(iE ERS tPLH 

CLOCK~—Q, P/S-Q 


$6 H ” to “ i 
{RIZE SERS IE] tPHL 
CLOCK~Q, P/S-Q 


vy bP» TR 


0) 
or 
a 


wd 


0 


O 


oi 
io) 
O 


40 


oO 


170 


aN 
io) 
ar | © 


2/3/83 
o|;u ron) 
a}o 


si 
a; o 


se 

peers fee ee, ee | 0 
75 
NIL RHE Ew(CLk) ae aoe =—a 
ee ow a 
RAZOVZ 
Aika oe 
Lo eo | tee! 
be dee ee | Yee od 
ee. ae Ic ae | 0 
5.0 Ss 10 
WEY AFUE | tack - 

Fe cle oe gee Eee 
eas i ieee lee Ol 
ay han twed) | — | 7 | — | oa 
eciciais ae eee 
HSE Sot Be ee ae ee 


Oo 


Fig. 1 


Fig. 1 


Fig. 1 
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BU4021B/BU4021BF 


2) 
= 


we ewe ee me SSS Se Ses 


Parallel or 
Serial Data 


CLOCK or P/S 


OUTPUT 


Fig.1 A2fvF-7RERBEE, we 


@ SAH Hs Electrical Characteristic Curve 


POWER DISSIPATION : P, (mW) 


N-cwvoooscwm 


AMBIENT TEMPERATURE : Ta (°C) 


Fig.2 HAAR ARERR 
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BU4094B/BU4094BF 


BU4094B BE y RAN RAYAFIWLY I R/REPLLRI 
8-Bit Bus-Compatible Shift/Store Register 
BU4094BF ~*~ Re 


@ M254 / Dimensions (Unit : mm) 


BU4094B, BU4094BF it, BEy KY IKLYAZESB 
Ey ho vy F PSMMSNSLTIR/IZAKPL YAR. 
VIKVLYASIRAAENKF Sid, FAMOZR | FS 
A-FADKEW Fy FIMWAEC EP CASED, 
F—FRAE— FCSMAER-WUEFTOCEPARECS 
WET, 


BU4094B 19.4403 


o, 
ELUM DES AF—-hOEHM, BEY KONZDTY of = 
cHBeCEET. F-FAIN/ MINER, F-2LY-N ates 
jo) 
E(w LCWES. a — 2.54+0,3 
| 17.78 +403 
BU4094B/BU4094BF are shift/store registers consist- BU4094BF 
ing of 8-bit shift resister and 8-bit latch. 10.0 + 0.3 


@ 5a22R] /Logic Diagram 0.3Min 
S 127402 0.4+0.1 es 


SERIAL 
IN © 8-STAGE 


SHIFT REGISTER 


SERIAL 
OUTPUT 


OUTPUT |, 
ENABLE ~ 


Q, Peg Ua Eee ae a Q; 


@ @ 
| PARALLEL OUTPUTS | 
© AIf(a#/Truth Table 
[reat ove 


OUTPUT 
STROBE} SERIAL IN 
1 
L 


Serial Output 


NC : No Change Z : High Impedance X : Don’t Care 
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BU4094B/BU4094BF 


@ Xt AEH / Absolute Maximum Ratings (Ta=25°C) 


Parameter Unit 


RB —0.3~+418 V 
aT aia mw 
REO | Tor | —40~85 

RB BE —55~ 150 ‘ 


—03~Vpp+0.3 


ANSBERA 


e Baht Electrical Characteristics 
a Ht4sFtt_/ DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol Min. Typ. Unit Conditions 
Vpp (V) 


i Yoo () 
O-LANLAVEE Lt oO | . Le 7 
= ao : 
NI LAWADEH | - | os 15 Vin=15V 
A-LANWANSI | 3 =03 15 ViL=OV 
5 
NT UNIV BEE V 10 lo=OmA 
= = : 
| 
O-LAHABE | VoL | V lo=OmA 
15 | 
—0.16 5 Von =4.6V 
INF UNIV Sit lou —0.4 mA 10 Vou =9.5V 
1.2 15 Vou =13.5V 
0.44 5 VoL =0.4V 
O-LAWEneR | lot 11 = i mA VoL =0.5V 
f 3.0 _ | — 15 VoL =1.5V 


Arh HAS Vi=Vpp or GND 
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-BU4094B/BU4094BF 


At vy Fv Ttt/ Switching Caracteristics (Ta=25°C, C_=50pF) 


Parameter F symtot | in| Ne. jw. | vat | Conditions Test Circuit 
La ee ee ee ee | 
p= | wo | = | os | os 
P= | of - | ow | os | 
eeeee leu (Lo oe ee | me | 
oe ae Oe eee ee Fig. 1 
P= | 9 [| 90 | om | os 
ee) = | 230 | 40 | ms | 5 
a ee - 
75 150 
re ee ee | 
ee Sere] | 
135 270 15 
STROBE—Qn tPHL ae Fig. 1 
; | = | 100 | 200 | ons | ts 
ar = | ef a fe fs 
mamem = | [tas [a0 | me | || rig 
Be =| [ws | me [os 
ere hens ee) | 
cm) Eee fs 
_ 100 200 ns 5 
Boy 2wam |w =| = | 60 | too | ns | 1 | Fig. 1 
= | @ | wm | ns | os 
WEY, WEY | tycr) oe | Fig. 1 
sf ts 
| 1.25 | | 25 | — | MHz | 5 | 
Tao fs | - | we | 1s 
ee 
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BU4094B/BU4094BF 


@ ATERE J Test circuits 


Vop 

OUTPUT 
ENABLE OUTPUT OUTPUT OUTPUT SWAA 
DATA ENABLE . 

DATA 
STROBE 50pF 

STROBE 
CLOCK Ate te. 


CLOCK 


B : tonz tpzy 


Fig. 1 AtvFU7RVAEK Fig. 2 3-27 — bh REA 


10% 


_ aii a 
OUTPUT | 
ENABLE 50% 


tery tout 


Q1~07 90% 90% 90% 
10% N 10% 10% 
thr on toon 
Qs 
. tone 
Q’s 50% ‘50% 


Fig. 3 At vF>- TRAM ERE 


e BRAM Hse Electrical Characteristic Curve 


N-CVvooosacm 


POWER DISSIPATION : P, (mW) 


0 25 ~=50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.4 stRiak hime St 
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BU4528B/BU4528BF 


BU4528B 7278/77 
Dual Monostable Multivibrator 
BU4528SBF 


@ 4432734 _/ Dimensions 


BU4528B, BU4528BF i¢, U KU AEE, Ut y hee 
PY CRAZMREVIVFINT FTU-2CF. 

Fy Fic2bBeARML TWEET. 

KUALA B20DDAAK EY), WEWEMPFUNDES 
SCHTICEMPCEEF, HAMRE/NIVARIS, Ht 
ft it (ET (Rx) EDU FLY (Cx) OHEMCRE SNS 
, BREROWDIVULAMBMEDCKET. 

MBPS OFERMHAU Ly hid, RESETAHS “LIC TS 
CeECHRECEW ETH, CM RESETAHSE bY HIE 
AN? SiR ABD 5 BU4528B/F PHATE SIERRA RECS 
SE COMMOMMICIOHTSCEP CSET, BU4528BF 


BU4528B 


+0.3 


3.2+0,.2 4.2 


254+0,3 a 


17.78 + 0.3 


10.0 + 0.3 


BU4528B/BU4528BF are monostable multivibrators 1615141312 11109 
opearble for retriggering and reseting. sfomeln 


@ HR 1234 
1) RiABENCHS_ = 
o>) 3 
2) SP BREEMB. Hr | 
nN Pe oy Sa iC) 
Se a S 127402 oath “cm 


NAIPL VI CHS. : a 
5) L-TTL2AH, LS-TTLIAD & AHEEREC KS, = Way DA4P7 779 L/ Block Diagram 


@ Features 

1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL 1input are directly 
driven. 


@® Hi? (AX/ Truth Table 


INPUT OUTPUT 
RESET A Q Q 

H _f a ~LI 

H Lee ee 

H a Se Not Triggered 

H H Not Triggered 

H |L,H, - Not Triggered 

H Not - 

L 


a H 
a oe Fi <= Not shins 
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BU4528B/BU4528BF 


@ xR ATK J Absolute Maximum Rating (Ta=25°C) 


Parameter Symbol Unit 
SR Bk —0.3~+418 V 
at Sinz a | 1100(DIP), 500(SOP) mW 
gremeem | Top | 40-85 — a 
. (RIFE —55~150 | C 
ANBEGR | ~03~Vpp +03 V 


e© SaWHHtH UY Electrical Characteristics 
(a eHett DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol Min. Typ. Unit Conditions 
Vop (V) 
ped : 


INI UNWANBE Vin 


A-LNIVANBE ViL 


a 
=< 
= 

ut 
a 
< 


INNILNNWANER Te 
M—-LNILVAVER ie 


oO 
< 
= 
I 
fo) 
< 


| 
O}O]; 
GO | W 
2 

Oo 

| 

oO 

3 

> 


INI UNIWVHDBE VoH 


14.95 


A-LANIHABE VoL 10 lo=OmA 
15 

—0.16 VoH =4.6V 
INT UNIVHD BR loH 10 VoH =9.5V 
—1.2 p= | 15 Vou =13.5V 
0.44 p= | VoL =0.4V 
O-LNIVHA Sit lot 1 po mA 10 VoL =0.5V 
<a 16 | Vo =t8V 


APA) IA Be Beat Vi=Vpp or GND 


a ° 
o;O 
R 
> 
fe 
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BU4528B/BU4528BF 


Af y F > T¥tt / Switching Characteristics (Ta=25°C, C_=50pF) 


= 9090 
vCC 
HIST LS my [| — | 10 | — | nm | 5 
|= | | - | mw | to | Fig. 1 
peo See A 
HLT tTHL to | — | mw | 5 | 
SESS Fig. 1 
| a ee 
tetas tPLH 325 jones | 5 | 
Pe en yt = 120 — ae CX=15PF, Rx=5kO Fig. 
iinet p= | ef ~ fons | 
eer tin | — | 705 | — | ns | 8 | Cx=1000pF, Ay=10k0 
7 /A : 
Sa 
metmows Se ” 
| = | 30 | = | os | 0 Fig. 1 
BAHIA wn | — | 70 | — | ns | 5 | Cx=1000pF, Rx=10kO 
p= | 90 | = | ins | 10 | C= tp, R= 5k0 Fig. 1 
p= | sof = [in | os 
HD) UL AN twourr | — | 550 | ~ | ms | 5 | Ox=15pF, Rx=5k0 
0 te | at Fig. 1 
ak ee eee oe 
HAIL 2 eee Cx=1000pF, Rx=10k0 
ft | 50 | oo | ws | to Fig. 1 
ris [oes [oes [oe fs 
Be bY RR ter | — | 0} — | ns | 5 — | Cx=1000pF, Rx=10kO 
= 0 os ns 10 Cx=15pF, Rx=5kQ Fig. 1 


ns | 
pr | | 
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BU4528B/BU4528BF 


@ HeEBE Test Circuits 


Fig. 1 At yvyF > TRAE RH 


20ns 20ns 


A 
B 50% 
RESET 
ton 
Q 50% 50% 
tem 
7] 50% 


twout 


Fig. 2 At yvyF UTREME RH 
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'BU4528B/BU4528BF 


e 2B a te HY Electrical Characteristic Curve 


POWER DISSIPATION : Py (mW) 


0) 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.3 #ARK—ARBE RH 
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BU4538B 


BU4538B FaPvleRmet / VWF 


Dual Precision Monostable Multivibrator 


@ H452<t5k / Dimensions (Unit : mm) 
BU4538B (SU Gy h, BRU AODARECHMARE VILFIN 
{FvL-2CTF. 
AADNWADWEW, WEY, WFNOLYYPSbhyY 
HETICEPAAECT. MANILA DIBRUIAE lst 
\t Cx, Rx ORE RMI Eo CRECHSEH, LHAOE 
FESMAINILAREES CEPCAEET, 
=? CMOS fei lo EUW AINILARD AY KO-IP 
AVERITT ODNTOET ELSSREEMAICHVT, 
twout=Rx ° Cx CHM Sh, HORM SAECA, 


— 254+0,3 
BU4538B is a monostable multivibrator operable for re- =~ 


: 17.78 + 0.3 
triggering. 


BU4538B 


eR 

1) AB SNCHS.~ 

2) FSRBEYV BV, 
IAAT VY E-FL AMAR, 
QABIrY-TIbCHS. 

5) L-TTL2, LS-TTLIA A) & BiZSRE CES, 


@ Features 

1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. : 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL ‘input are directly 
driven. 


© EM /Logic Diagram 


@ AH (aX /Truth Table 


INPUT OUTPUT 
| 


[et 


=|D)=|=|C}o 
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BU4538B 


@ CHEER, Absolute Maximum Rating (Ta=25°C) | 


Parameter Unit 


@ BAH / Electrical Characteristics 
a wittt /DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol Typ. 


Unit 5 Conditions 
Vop (V) 


NI UNWANBE VIH 
11.0 


A-UNIAASBSE ViL 


INI UNNWANEH lie 
A-VLNVADSK liv 


> 


| 


—_ 
on 


= 
= 
| 
~ 
o 
< 


u 


> 


Oo; “| 0 
[<e) (<e) . s 


Ss 
= 
| 
O° 
< 


ut 


NI UNIVHNSE Vou 


oy 

| 
fo) 
| 
> 


14.95 


A-LAWHHBE | VoL 


Ss) 


lo=OmA 


oh 
oO 


—0.16 VoH=4.6V 
Von =9.5V 
VoH=13.5V 
Vo =0.4V 


VoL =0.5V 


NA LNIHNSHR 


A-LNIVHA Si lot 


Gu 
x 
‘o) | | 
i= | oO 
Bi NM] A 
3 < 
> 


Oj; - 
oO —s 
by 
| E 
3 
> 
ra) 


— 
oO 


VoL =1.5V 


NO 
Oo 


ah HB it lop Vi=Vpp or GND 


ee 

oO 
Rg 
> 
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BU4538B 


ZA VFA VY THM / Switching Characteristics (Ta=25C, C, =50pF) 


Parameter Symbol T Unit = Conditions Test Circuit 
Vpp (V) 
5 


yp. 
100 


Sas Tee hates | 
woceymem | ota [= | 60] om Fig. 1 
ae oe ee 
HOD IEF 0) BSP im | - | so | - | Fig. 1 
a em ace 
= 00 = 
(aE EE fae a 
A,B-Q,Q tPHL 
ar Vee - 
samen [wee a 
ae : 
~ | 650 = |  § 
Brana | wn | - | 30 | - | os - Fig. 1 
Cate f= |” 
185 200 215 5 
HH F/NILA We 1 twoumTi 185 200 215 us Cx=2000pF, R,=100k0 Fig. 1 
185 200 215 
a as - 
HW A/NIL A dR 2 twouT2 Cx=0.1uF, Rx=100kKQ © Fig. 1 
ae ye - 
Bo) bh UHRA | ty a pe Fig. 1 
Ane Cn pepe et : 


@ #32 FR 4 / Recommended Operating Conditions 


Q: 


N-CVoooacn 
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BU4538B 


@ 443 7F +—bk/Timming Chart 


ro 


= | PIU =e 


Cp 


| 


fa 


tw 


t,, te, ts < tw 


© ATER /Test Circuits 


Fig. 1(a) Af vF UT RANE 


t tia te te 
a te —>| aa—P HL [ae — i —~| j~<— i 


oe 90% 
Q 50% 50% 7 50% 50% 
10% 


twour 
Fig. 1(b) Af yvF > THRE A 
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© BRAHMS Electrical Characteristic Curve 


POWER DISSIPATION : Ps (mW) 


0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.2 AiR Aaa Bt 


BU4538B 
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BU4028B 


BU4028B =... FYYWFA-F 


BCD-to-Decimal Decoder 


@ H52t34E / Dimensions (Unit : mm) 
BU4028B [4, BCD {ES *% 1034/2 5((BMTS71-FA 
CF 
Qo ~ Qo FTN 10 KOWAYOIS6, A~DDAADA— 
KISS DEM DO “HY LAILILEY, Shown 
(kT NTL LPNUCEW ET, 
A~COD3RNDAHEAWTDNOAHSEBILAVELT 
(ATS, 1-OF-8 FI-FeELCHHEACEET. 


BU4028B is a decoder which converts BCD signals to 
decimal signals. 


N 
+t, 
~ é 
ae 254+0.3 
eR | 


17.78 + 0.3 
1 ABSA CHS. 
2) FEE GAD BV. 
RAAT YE-H#VAMPA. 
ANBIrPY PIU KCHS.~ 
5) L-TTL2A A, LS-TTLIA DA & FESS C ES. 


BU4028B 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL input are directly 
driven. 


@ mIZE /Logic Diagram 


i 
S 
VUVVyV7 ys 
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BU4028B 


@ 3 ATH / Absolute Maximum Ratings (Ta=25°C) 


| Parameter Unit 
ANSERH Vin V 


@ BAAR / Electrical Characteristics 
ie mt /DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol 


Sa | 
< 
oS 


= a a ies | o}|s 
So Bes [ee nO io | io 52 
AIM] A oa}; o 


Unit Test Circuit 
Vpp (V) 
5 
Fig. 1 


Oo 


NI UNWANABE Vin 


< 
—_ awh, 
ro) 


A-LNLAN BE Vit 

5 
NE LAWAAE uA Vi =15V Fig. 1 
INILUNVHEABE VOoH 


14.95 


~ | 


VoH =4.6V 
VoH=9.5V Fig. 1 


O—-LNIVHABE VoL 


—0.16 


= 
> 


INI LUNILHAEH IOH 


Von=13.5V 


5 
15 
15 
10 
15 

5 
10 

5 
15 

5 
10 


O-LNILHA Sit lot Fig. 1 


_— 
163) 


> 


AKA SS Vi=Vpp or GND == 


ek 
oO; © 


| 
et = =< O/O/R [oO] > 
Bok O18! daliwalolola 


3 
> 


T 


RGOwM 383 


N—-CVvoooacw 


BU4028B 


At vF vu THttE/ Switching Characteristics (Ta=25°C, CL=50pF) 


Parameter Symbol Typ. Unit Test Circuit 
Vpp (V) 


HH TZ 1) BERS fig 90 a Fig. 2,3 
| e | - 
LHD IEF 1) BRS ert [Cas 50 =a Fig. 2,3 
Pak see 
| - | ao | - | 
“Ee? to “Ey” 
“HY” to st 
ee t a Fig. 2,3 
@ BH (Ae /Truth Table 
INPUT OUTPUT 
D C B A Qg Qs Q7 Q.5 Qs Q4 Q3 Qo Q; Qo 
L. L L L L L L L L L L L L H 
L L L H L L L L L L L L H L 
L L H L L L L L L L L H L L. 
L L H H L L L L L i H L L L 
L H L L L L L L L H L L L L 
L H L H L L L L H L L L L L 
L H H L L L L H L L L. is L L 
L H H H L L H L L L L L L L 
H- L L L L H L L L L L L L L 
H L L H H L L L L L L L L L. 
H L H L L L L L L L L L L L 
H L H H L L L L L L L L L L 
H H L L L L L L L L L L L L 
H H L H L L L L L L L L L L 
H H H L L L L L L L L L L L. 
H H H H L L L. L L L L L. L L 
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BU4028B 


@ HTARE Test Circuit 


Voo TEST INPUT shade 

Fe wo Pa] 8 |e] o | pes | ne 

1 Vin Vss Vss Vs | Qi Qo 

2 Vss VIN Vop | Vss | Qs | Q4 

3 Vpp Vpp VIN Vss Q3 

4 Vpp Vss Vss VIN Qo Qi 

Vin 5 Vss VIN Vss Vss Qo 
6 Vpp | Vss VIN Vss | Qs Qy 

8 Vss | Vss | Vin Vss Pa@e 4 Qo 

9 VIN Vpp | Vss | Vss Q2 


Fig.1 Biase nl oles 


: 


OUTPUT 
Pos, 


OUTPUT 


a 


z= 
© 
oQ 


7) BMD wat fo lt 
C. = 50pF te FER 


Fig.2 At vF- TRAE 


TEST INPUT OUTPUT 
NO. 


- 
° 


ee | 
° 1 ® 
vi< 
1?) 
Qi? 
Sls 
oO ” 
<5i< 
” n 
n n 
s|e\s oelelF 
a nN © N = 
O 
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N-CVWoooacm 
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G) 
< 
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G) 
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U0 
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fen) 
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& 
O 
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Fig.3 At vyF > TRAE RAZ 
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BU4028B 


@ BAN M Hs SY Electrical Characteristic Curve a ; 


POWER DISSIPATION : P, (mW) 


0 
0 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig.4 RRA AR mE att 
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BU4042B 


BU4042B 


BU4042Blt, HMOI7OYIDT LY CMADF-—BAR 
Wm te 60 40RODFyF CTF. 

POLARITYA F &“H CF SE, CLOCKAHADWSHE £ 
Poa TUS (Q) (cls AD (D) PTOKEMHN, 
CLOCKA HOW FY) CHA (Q) (47 OMADOAD (D) & 
RI LEF, CLOCKAA PILE FAH 3 TU Salis, AD 
(D) PAYEL THEM (Q) SBIELEKA, 

# t+, POLARITYAH€“L’L NILICF SE, CLOCKAH 
DLO, AD (D) PHA (Q)ICZOKERDH, CLOCK 
KAD H OBST y FEMECHWEF, 


BU4042B is a 4-circuit D latch having common clock 
line and individual data input terminals. 


© 85 

1) HBB CHS, 

2) HF SREEP RV, 

3IAATYE-FL AVS, 
4NBIrP-PVUbKCHSS,. 

5) L-TTL2A Hy, LS-TTL1A Fy & EERE CHS, 


@ Features 


1) Low consumption power. 

2) Wide range of operating voltage of power supply. 

3) High input impedance. 

4) High fan out. 

5) L-TTL 2inputs and a LS-TTL input are directly 
driven. 


@ Sax Truth Table 


POLARITY 


D79RK DAYF 
Quad D Latch 


@ 44327t;4E_/ Dimensions (Unit : mm) 


BU4042B 


19.4+0.3 


R1,2 


a 254+40.3 


17.78 + 0.3 


LATCH 
al 

LATCH 
=i 


(14) O— ia LATCH 
4 


CLOCK 
(5) ° 


POLARITY 
(6) © 
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BU4042B 


@ Xt ATK / Absolute Maximum Ratings (Ta=25°C) 


Parameter 
Si Sit 
aT Aik | 
) (Frm A £0 Be 
riage Ow 


—0.3~418 


ANSE GA 


«© BANA Electrical Characteristics 
ie metett/ DC Electrical Characteristics (Ta=25°C) 


Parameter Symbol Typ. Unit 
Vop (V) 


INIT UNWANSBE 
(DATA) 


INI ULNNWANVSE 


ous ) 
POLARITY 


—-LAWANBE 
(DATA) 


W-ULNWANSE 


(ges 
POLARITY 


NI UNNWAN Si 
A-VLNWANSK 


INF UNIVHWA BE 


INI UNIWHASHR 
A-LNIVHKAEH 


AeA A EB it 


V 


x= 


Vit 


= 


ré 


lou 


lot 


pes | = | 
22 ee ee 
7 =n 


11.25 


| 


slelelela) 
o;1ltiolo;a 


1100( DIP) 


—40~85 
—55~ 150 


—0.3~Vpp+0.3 


< 


| | 
oS 
Ola 


| 
oS 
ee) 


} ies 


< 


UA 


mA 


Conditions 


ViH=15V 
ViL=OV 


lo=OmA 


lo=OmA 


VoH =4.6V - 
VoH =9.5V 
VoH =13.5V 
VoL =0.4V 
Vo_ =0.5V > 
VoL =1.5V 


Vi=Vpp or GND 
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At y Fv Tt / Switching Characteristics (Ta=25°C, CL=50pF) 


Parameter Symbol Min. Typ. Max. Conditions Test Circuit 
HST EU RSP) | tr eee eo 
ae 2 ee 
eo 
worromm | tm | - | so || on Fg. 
a 220 = 
71 1 BERS PB] t aa sa 
2 = ee — 90 — ns Fig 1 
DQ, Q tPHL. 
a 70 
as 220 
(IE ER BF tPLH 
= = = Fig. 
CLOCK—>aQ, Q tPHL ie ns ig. 2 
5 
ea etal : 
Fig. 2 
IL RAE ns 10 g 
7A—JIL F BERR 25 — ns Fig. 2 
20 oe 


By bP oy TER tsu -- 20 — Fig. 2 


A i oe 


© HLABE /Test Circuits 


N-—CKVOOORCH 


ol 


jE 1 SMW HIF (ct C, = 50pF 
FER 


Fig. 1(a) Af yF UT MME Bl 1 Fig. 1(b) Af yvF > THEA EIR 1 
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- BU4042B 


ZB: SMAIBF (C(t OC, =50pF 
eR 


Fig. 2(a) AX yF > TEA E BB 2 


20ns—~| j~— 2Ons 
90% 
CK 502 
10% | °°” 
20ns _ i to 
90% 
D ten 10% 50% 50% 
su ft; 
tein 
Q 


Fig.2(b) At yvF > THRE RH 2 
@ HAN SM Hs J Electrical Characteristic Curve 
1200 


1000 


800 
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400 


POWER DISSIPATION : P, (mW) 


0) 25 50 75 100 125 150 
AMBIENT TEMPERATURE : Ta (°C) 


Fig3 MAX ARBRE RE 
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BR28C16A 


BR28C16A 


BR28C16A l(t, 2048 J—FX8 Ey KOBAHICHK, 

BxjiAAMaRECRAW LAA XEV (EEPROM) CT. 
5V M—BiRCHEL, MAM LRVUBSEAAMUAZLT 4 
y 7 RAM CRI I CEP CSET. 

WN hAAORSAAME IS, 150ns M WEES (TTL 
“” LAI) KO THUET. PELE RZBUS- BN 
Ateeels FINA AABCIyYFSNSEH, FLHbGIT 
WRISVAFLICPAPGRHEPUEVA. EK, BR 
ON/OFF Bf lc 54 SERED ERS ILL HRRE e AL TET. 


The BR28C16A is a 5V 2048X 8bit electrically erasable 
programmable read only memory (EEPROM). It is re- 
markable easy to use, operating from a single 5V pow- 
er supply with read and write cycle timing very similar 
to that of a static RAM. 

Byte modification in the 5V programming made is initi- 
ated with a 150ns TTL low level write signal. Address 
and data bus information is internally latched, freeing 
the system for other tasks during the write period. Adv- 
anced power up/down protection mechanisms are in- 
corporated in the BR28C16A. 


© 
1) 2048X*8 Ew higRO 16K /YDLJL CMOS EEPROM 
2) 5V3i—-S RSL 
3) BRU -— KV 7 ARS : 150ns 
4) DL KUT TIVO BEA, BSS TISRE : 5ms( Max.) 
5) PVBBIRBE ZS 7NERAE sooo (F#-BAR-UYT) 
6) ae SA ABAIL ERE 
WE S141 XI4 WB, NI-ALVU tb 
7) CARS 
Bh ERF > 30mA (f=5MHz) 
REVINTA KF 1mA (TTLAARE) 
100 A (CMOS AFAR) 
8) TILAL INF FWAWA 
9) SStttM CMOS FORA 
10) 1 AOS Sz PAIR 
11) 10 FIO FT — 2 REY BRE 


2KX8 E vy k CMOS 5V EEPROM 
2K X8Bit CMOS 5V EEPROM 


@ 442 34E / Dimensions(Unit : mm) 


ie) 


| 13.873” | 


S 12 
; 


N 
N 
+ 


| 
3.870! 


iW) 
OS 
+ 
2 
~N 


3 
>) 
o 
Hr 
o 


) 7 |\—254+03 | 


2794+0.5 


| 16.5+0.5 | 


3.29+0 


@ Features 


1) 2048X8bit COMS EEPROM 
2) 5V only operation 
3) Fast read access times: 150ns 
4) Automatic erase before write and self timed prog- 
raming cycle: 5ms (Max.) 
5) Date polling to minimize write cycle times 
6) Prevert inadvertent writing 
WE noise filter, Power on reset 
7) Low power consumption 
Active : 30mA (f=5MHz) 
Stand by : 1mA (TTL input) 
100 up A (CMOS input) — 
8) Full TTL compatible input and output 
9) Advanced CMOS EEPROM technology 
10) 10,000 write/erase cycle 
11) 10years data retention 


@ Az 

FAX, XEVUA—F, BOBS, STT-, TAR, 
OA h, stHlige: = 

@ Applications 


FAX, memory card, car telephone, electrical key, game, 
robot, instrument | 
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- BR28C16A 


e 70797447759 L/Block Diagram 


AO~A3 — 
Abit 


PRFLAINY TP 


16 384 bit 
EEPROM VU 


ONY TP 


ist 


1/0 O~1/0 7 


eo ASHE 


Vee Veco 
Pch 

Noh 1/0 0 
1/0 1 
1/0 7 

OUT DATA OE INT 
R 
DATA ENABLE 
Fig.1 AHWER 


i RoHMm 


BR28C16A 


RESET M10 CE INT 


Fig.2 ATE 


@ 3d BATHS Absolute Maximum Ratings 


ETF mS SA —65~+125 °C 
5) (Fim 86 BB 0~+70 °C 
OF FRE ee 


* Ta=25C LE CHAT SHS lE, 1°C lOO % 6.5mW EMS. 


@ #325) (Fe / Recommended Operating Conditions 


Parameter 
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@ BAHN Ht / Electrical Characteristics (Unless otherwise noted, Ta= —20~70°C, Vcc=5V110%, Vi_=0.8V, ViH=2.0V) 


+ 


= 


+10 Vout=0~Vcc: CE=Vcc Fig. 10 


ADU —T7 Bi tu 
HAY —7 Bint ILo 


CE=OE=Vj,, WE=Vin, 1/O=OPEN 
AO—A10=TOGGLING : f=5MHz 


CE=WE=Vin, OE=Vit 
1/O=OPEN, A0O—A10=Vcc 


CE=WE=Vcc, OE=GND 
1/O=OPEN, AO—A10—Vcc 


Vijo=OV, Ta=25°C, f=1MHz, Voc=5V _ 


S/F RSH eS it loc 


tu 

ca 
ABALINA BH teas | 
TTL AFB 

| Cvo_| 


REVINA BH 
CMOS AVE 


AHABSE Cio 
ANSE Cin 


> 


pF Vin= OV, Ta= 25°C, f=1MHz, Voc=5V aa 


AC BERAE (Ta=0~70°C, Voc=5V+10%) 


ADINVAVUNID | > 0~3V 
AAMBSBEMW, 6 FD!) BL: Sns (1V #5 2V ORF) 
AWHABSIUAFLNIL > 1.5V 


Voc 


Fig. 3 


394 | ROM 


BR28C16A 


Y— KH 7 JURE AC FM 


~ 
“~ 


a ZoDummMecus 


— E44 7 IURSRA = po | ‘s 
PRVLAPT ARSE taa 150 ns 


FyTSt{rR-INIPVHAREA 

PURFyY KTA-TUWP DT & ARG 

Fy Tt R-TNVEBHNY Low-Z (CS £ COREA | 
Fy TSF 4 AL—TWEHNY High-Z (CS ¥ CORB tHz 
PUKTyY KT A- TIMMY Low-Z (CES E COREA toLz 
PUKAPY KF 4 AL—TIVGEMNDY High-Z (4S ¥ CORR!  tonz 
ee. San Accra 


ns 


ro 
m 
° 


ns 


ns 


ns 


ns 


ns 


ns 


ton 


Fig4 YV-—-KYTINAT SY 
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BR28C16A 


Ff kU TIVE AC Ht 


Parameter 
SH htt DIR 
PRELAtY bP y Thal 
PRL AAR—JIL KRSfal 
FH{key hy Tas 
54 hAR—JL FB 
Fy Tz —TFIVINWALB 
PIURKFYbhKLTR-Tity bP yy TR 
PIKFY hf R—-FIAR— IL KES 
FIAT R-—TIVINIVA 
F-BAFDy FPS lel 
F-AtybhPy Talal 
Fi — BAIL RAST 


PRFLAAA 


_ OO% XX <A 
CE x SSNS | 
SSS REP 


Symbol Typ. 


a | 


.@) 


AS 
taH 


tcs 


: 


tc 
tcp 


Cena 


i, le 
i 


ré 


D 


.é) 
© 


tos 


—_ 
Oo 


Unit 
ms 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
“ns 
us 
ns 


ns 


SKN 
ESR KR RK 


SOS EORE 


xx 
XJ 


QD 


PRR 


0505 
SOCCOCOOCOONE 


Oe 


SKK GRR 


A) 
OXKn 
enceseetN 


o, 


Fig5 DLKLTR—-DIL (WE) EST KI IWATE 
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BR28C16A 


~ 
“~ 


F 

t | L 

is JL 

E 
EDP KR KAAKAL LIVIA A KK AMKAKAX 

PELRAH LPR ORR E 

ia... : 

tas tii A 

SSO SS Tos ce = SNS is 
a RR SRK RON 
CE SOO KY | JS O60 
RI LESSEE CESSES 
__ ONKRXP POTION 
SOG CORRE 
OE gS SSS 
See, _ Coeststslehelatatetsiale 


WE 
PO | High-Z 
<KX? SOS 
Fe HA Kee ———____—— 
SRK N OEY 
EXXRKRX LION BN 
oR XXX Oe, OxXOX KX KKK Ox KKK KOK KD 
ae Seeaceeatecasens SSS, oo 


Fig6 Fy Ft #-TW (CE) LOTT RYT IWATE 


© ATR 


Voc 


E 
|/O00~1!/07 


EO 
Vs 


ECOWAS “L? (CF -BRE (F—F% 00) 


Fig.7 “L” HASEREOR 
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BR28C16A 


~ 
% 


MEE <ovummecus 


400A or 10KA 


|/O0~1/07 


Vs 


Fig.8 “HH” HABE WER 


Vin=O~ Ve 


Fig9 AWU-7ERNEAR 


|/00~1/07 
Vs 


Vo=0~ Veg 
Fig.10 HAVU-7ERNEAR 
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BR28C16A 


~ 
“se 


ZOvumMmMeTV 


OPEN 
TOGGLING 


Fig.11 SbF HR RMON 


| /O0~1/07 OPEN 


SW ARGV INGA Bit 12 Mog, 
SW BAYAN Bit 2° Ieee 


Fig12 ARVN SREB 
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 BR28C16A 


@ SAH Hse / Electrical Characteristic Curves — 


POWER SUPPLY CURRENT : |, (Nomalized) 
POWER SUPPLY CURRENT : |,, (Normalized) 


SUPPLY VOLTAGE : V,, (V) AMBIENT TEMPERATURE : Ta (°C) 


Fig.13 ShfFRHHRE ht BREE Fig.14 Sbf eRe eS At — Al ame At 


S 
on ®o 
oO IN 
© is: 
N 
E Zz 
jo) Ww 
= “6 

Pi 

Ps ans 
= uJ 
Lu = 
Ss - 
- ep) 
re ep) 
Lu Li 
cd © 
oO © 
25 < 

(ep) 
2 g 
cc a 
= ra 

< 


SUPPLY VOLTAGE : Vee (V) SUPPLY VOLTAGE ! Voc (V) 


Fig.15 PRULAPIRAST A-BREEBH Fig 16 FLKYTIWVA ST L—S RBH 
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BR28C16A 


@ FRA 

(1) AHL 

BR28C16A De —2eAWLISL, ABT4*y7RAMC 
FIRICWE* “H”, CERUOES “L” ICFTSTEI ED 
CHWET, F-BILP FUZAAP RMI BEE tan 
DIA (& SU SCEM “L” (Cho kB tce LIA, OED 
“Ll” Btoe LIA, OUFNDBWA) (21/0 Mer loHA 
AnN#EGT, EK, VAFAWICSUSNAREEMCED, 
OE, CEOUTHDD “H” DEK, \/OMFILIVNT 
{VL E-FLARRIC Go TWET. 

(2) SIAH 
F—-RBSAAB, DI hY TT WOREIS OED “H” 
OR WE & CEOMAE “L’ ICTS EES THIWE 
$. WE Rit CEOMSFAHWN Ty VICkEW, PEFLAZA 
DPFNAAABCI VF SH, BEAENSNT bOW 
BtRELET. 

% OBWE Mit CEOWFHNOPUSEEPSZ LIED 
C, \SOMFOADTF-APABCIYF SENET. XA 
HEHNEP KLARUF—-4Bld, SVOBRL TILL 
M{ZBOAT, ABlODyF EHETF,. —EIvF ent 
4%, BR28C16A (¢ BSHAIIC BAD /INT b & RK L Sms LL 
AIMEE -SEBEAAET, COMYATAICMT 
MUOKBl OPW EKA, THEY TIS LO Mt 
FILING TV E-AU ARR Ceo THETF, 


(3)EOTF=E— F 


a>kA-IL AA 
or 


(4\NT—-ALYLURY hb 

Rb LW, Voc 3.0VIGETSZEC, POTD 
424) ims OFAld, TN TOMSILBU AI EGA, 
CTOS, BRAS LVS (REKRICEG OTH 5) # 
Ims LIER sa TP ORBEATDULTCR SU 


- ABDIARRRMD (F—-AR-U > THRE 
I7O 


IZ Oo~!7 06 


ae SAE & L ABB IKRR 
ARH 7 IS Voi 


7-4 
(F-BR-VYLT) 


DIRT 7 IVER POA BBKRE 


F—-AR-VUU TBR LIE, TDL hUT ZIVRIOR Te 
RMT SEMICHK SHBAECT. COMAEIC KWL ROT 
TWH, V—-FRBERTITS¢C 1/0705, RE 
FIL KADNIT hF-BSORBF—APVU-—KF-BEL 
THASHET (LiKE), 

EE, DHRU ZIAD RT CERO — Farsld, 
WHEOU—-KEMROU-KF-APHASHETF, 


IF -GR-—ULY TBRESER TSR, DT RKLAP RL ACR? FL 
ACYU-FLAZUNIEEW ERA, 


I/O BHiWe 


L | oH | Hn | meaaestie Bi etkHe 
L = aie WE A> KO—IUWNT bE Bh EIKAE 
a — 


=D L=Vin, H=Vin, X=Viv or Vin, HV=13V 


ROHM | 401 


~ 
~% 


a ZOVumMMeTUS 


BR28C16A 


t (0) al 


SOROS 
ES 


oS 


Fig 17 F-BR-ULTIRIASLT 


@ AEDT b) 60ns<tweS200us 

F—35 FRY (tL) DUT | CE » “H” DKAIO& WE l$4£% (don't care) E24) 
BR28C16A Cid, ABOF—-27 y Fifa ldaxA 60ns C EF. WES “L” EF SBS CE CNA-N-FyT 
FOCCE, OE, WEDAY KO—-W pint Yr PEnT % tm (10ns) Ea TKK SUD 


WSineld, Fig.18, Fig.19 <BRRLT< ESV, | c) 200us<twes<ims 

(1) WEDY KA—-WOBS CE, WEE Slo “1” EG DTHEKICNF-AOBEA 
WE OMB LAW DP SOMME wed tse AERIS ONET. 

a) twe<60ns d) 5ms>twe>1ms 

WE pin ld “H”? ELT ESL, RNBRAAYRONGWVEDICWEM “WH? ELTE 


OU) (RIC SABESASAYRITTSECIEBTT). 


KX KKK KX xxx SKN KKK KK KEK ICES 
Ces aseccoessunearronentrncnnnnconseenscaneesennsennenns 


\/ 


tos ton 


CE SSN ESERY Wel 

— IAD EY UX AKAN AAAS CX KAKA 
a SOOCOOOD COO RY 

OE SKY ! ten | RRR SQV 


-t py ieet! ie | ‘ 


i~——60ns Min. 


§--- emienermene = 8 ; 


TS SOSIOOETON NRX KS 
RO RRR eetacetetatens 


e-- eee eer ee WE “H” Bf] > 6Ons(Min,) 
tm > 1O0ns(Min) 


Fig.18 WEIL>hKA—-VORS 
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BR28C16A 


(2) CEIY KO -—ILORS 

CE Db LAW POM tcoeé toe 

a) tc—Es<60ns | 

CE pin lt “H” ELTC EAU, 

b) 60ns < tceS200us 

WE 2*° “H” OKO & CE (4H (don't care) & eV) 
€o, CE# “L” &FSBSls WE COA-N-FvT 


@ tm (10ns) ETM ESL 

c) 200us<tces1ms 

CE, WE¢ ble “L” EXD THRICDF—-S2NBEA 
AISIERICITODNET. 

d) 5ms>tce>1ms 

ROBEIAAP A DONAWVEDIC CEI “H” ELTCE 
AU, (HRCI ABB SIAACPRITTSECMEBCT). 


¥ re DSSS SSS ES 
PEVUAXD xy SPR KKH 0999 


Chk 


NT ON ee a 


CE SAS AY 
QOS 
aaeeeses 
t OES 
me OY SO AOcerer Roy 
QR RLY QLOLQY RORY 
OF SOOO REY ROY 
t t CH 
ree a= * cg Lx Sy “OOO O-@ 
WE Cory ESF PS, 
Ne OS LES | 1 ROS 


SER 
a, 


4 
Sf 


SS 


RO ONE, 
OEKKH) 
EKOY 


ras 


COAG 
EXSY 
OY 


SSS 
5 RY 


“ay 


CE “H” BER : GOns (Min.) 
m. 10ns (Min) 


+ 


Fig.19 CEI> hO—-WOBS 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


BR93LC46/BR93LC46F/BR93LC46A/ 


BRO3LC46AF 


64X16 Ey KYU? 


7 JV EEPROM 


64X16Bit Serial EEPROM 


BR93LC46/BR93LC46A (t, BMA FOF DT AARES 
CMOS YU FILO FL 7FOXEV (EEPROM) CF. 
6497—KX16Ev bk (1024E bk) HRC, BI-F 
(ARIILPTRAL, BAWL, BAST ITICEHMCS 
a9 6 

BFILD hKO-It 5 MROIVY FAA LotHhH 
MEd, CHSOAVL EK, FREVLA, F-Bld, CS Sin 
5 SK#ZOIAY bA-WIEH, DIMFYSAHS 
niet, BKMAARATH(C DO werk, ABAT- 
4 2{Z (READY/BUSY) HHA RAECT. 
BR93LC46/F & BRO38LC46A/AF Oi8.\ Id, BIAS 
BEL, ThHIKHEDBSAAARESLOAT, ab 
MRE, JEMEILIA—CT. 


SP SRER A 


The BR93LC46/BR93LC46A provides efficient nonvola- 
tile read/write memory arranged as 64 registers of 16 
bits eatch. Five instructions control the operation of the 
device. The data output pin (DO) indicates the status of 
the device during the self-timed nonvolatile program- 
ming cycle. 


ices 
1) 647—FX16 Ev hH§KO EEPROM 
2) SFSLeH | 
BH LAF: 2.0~5.5V 
#XjIAAMH | 2.7~5.5V (BRI3LC46) 
4.5~5.5V (BR93LC46A) 
3) ARS it 
Bh(/EbE (5V BF) > 3mA (Max.) 
eHeRS (5V AF) © Su A (Max.) 
A) SEAM LEMEREO TV FL AA-— hI YT XD BBRE 
5) BRIAAtS 7 VIO BeBH - HT ERE 
6) BB XxIAAPILBRE 
(ERB EOF SASSI 
BiRiZ AMOR Ss AARIE 


SZ Nw 


@ 44327t54H / Dimensions (Unit : mm) 
BR93LC46/BR93LC46A 


2 Pfs 8 


‘el 


Rone 


7.62+0.3 


3,240.2 3,620.4 


BR93LC46F/BR93LC46AF 


5.00.3 


lee? 0,2 > 0.4250. 1 


MSIn— FiCkKSRBeUASRE 
7) DIP8pin/SOP8pin &/)\BUNy F-Y 
8) READY/BUSY 4k Bese BE 
9) TILAYL INF FWVAWDA 
10) 10 FHEOBR A DORE 
11) 10 ERIO FT — 2 RISD ARE 
@ Features 


1) 64wordX 16bit organization 
2) Single power supply operation 
Read : 2.0~5.5V 
Write : 2.7~5.5V (BR93SLC46) 
4.5~5.5V (BR93LC46A) 
3) Low Power consumption 


00425—46—R2G607 405 


a Zovummevcw 


BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


Active : 3mA (Max.) 
‘Standby : 5u A (Max.) 
4) Auto-increment of address registers for READ mode 
5) Automatic erase-before write and self-timed prog- 
ramming cycle 
6) Write inhibit instruction code 
Vcc lockout inadvertent write protection 
Write inhibit defaults to write-disabled State at pow- 
er up 
_ Software instructions for write-enable /disable 
7) Space saving DIP 8pin, SOP 8pin package 
8) Ready/Busy programming status indicator 
@ 70784775 4/Block Diagram 


ee74—F 


ay»hko-—J- 


PMAvAvrxrAL—VTav 


© AMEX 
RESET int. 


1(3) 2 (A) 


Fig.1 


OE int. 


* AyIANORFls SOP Jy 7-Y 


CS int. | . CS int. 
Se 3 (6) 
R 


R, Rg 


9) Full TTL compatible input and output 


10) 100,000 write/erase cycle 
11) 10 years data.retention 


© Axe 

VIR, TV, FUL, A-AFLA, A-KFLARY, 
iE, DIP SWOBSAASESE - KSREWVECST 
OINYF VY REA 1 TORE 

@ Applications 


Low-voltage and low-current battery driven models of 
VTR, TV, printer, car stereo, cordless phone, radio 
equipment, replacing DIP SW, etc. | 


1024bit 


EEPROM 7L 4 


AFB 


LJ 4 (6). 


fae 


i 


Fig.2 WHR 


ae Raum 


BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


@ xt ATH / Absolute Maximum Ratings (Ta= 25°C) 


Parameter Symbol Limits Unit 
ENDS Vcc —0.3~+6.0 V 


BR93LC46 
BR93LC46A 


BR93SLC46F 
BR93LC46AF 


(RTF ma Be Tstg 
hf Fim 0 
Stn F BE 


*1 Ta=25°C WE CIAT SBSls, 1°C ICD 5.0mMW tRUG. 
#2 Ta=25CLiE CHAT SHSls, 1°C ICD 35mW ERUS,. 


@ #E325)(F%&4+ / Recomended Operating Conditions (Ta= 25°C) 


o*! 


350*2 


° 
= 
= 


o} 


—65~+125 
~40~+85 
—0.3~Vcoc+0.3 


Y 
Vy 
Ib 
E 
E 
P 
R 
O 
M 


hy 

io 

at 
—_ 


fo} 


Parameter Symbol f Min, | Typ. Max, Unit 
ee ed : Vcc 
pz | = | ls | 


* A -y AA lt BRISLC4GA/BROBLC46AF OHS TT. 
@ SAN / Electrical Characteristics (Unless otherwise noted, Ta= —40~+85°C, Vcoc=5V+10%) 


“w wh@e1 | vom | 24 | — | — |v |tow=—o4ma Fig. 
“"w@e2 | vor2| — | — | 02 | Vv | to=towa Figs 
“H” LHEBE 2 | Von2 | Veo-04) -— | - | v | loH=—10nA Fig.4 
(Unless otherwisenoted, Ta=—40~+80°C, Vec=3V+10%) 
Parameter |Symbol| Min. Typ. Unit Conditions Test Circuit 


a hg AHEE Vit 
“H” ADBE ViH 0.7XVcc 
al Tide HH BE 


0.15XVcc 


u 


loL=10uA Fig.3 


| 
© 
oo 
< 
(a) —_ 
fro 


le il 
| 
w=, 
(an) 
o/9 
bb Rh 


Vo : 
“H” WBE | Von | Voc—04 V | lon=—10pA Fig.4 
ANY — 7 Bik Fig.5 


| mn 
ae EY 


< 


Sh (FRA eK 1 loc 
Bh (FRSA Bes mh 2 Ioc2 
RAVING Bi Iss 


IN=ViH/Vi_, DO=OPEN, f=250kHz, WRITE | Fig.7 
IN=ViIH/Vi_, DO=OPEN, f=250kHz, READ Fig.7 
S 


< 


oOo}; Oo 


OQ 


SK=DI=GND, DO=OPEN Fig.8 
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BR93LC46/BR93LC46F/ BR93LC46A/ BR93LC46AF 


(Uniess otherwise noted, Ta=—40~+85°C, Vec=2. OV) 


“H” HABE VoH tie et lon=—10nA Fig.4 
ADY —7 Git Iu —10 | — | +10 | ua | Vin=0V~Vcc Fig.5 
WAU —7 Bit | to | —10 | | +10 VouTt=0V~Vcc, CS=0V Fig.6 
Ri fens IRE ie 2 | =Vin/Vit, DO= =200kH2z, READ | Fig. 


RAVING BH Isp 


@ HTERE Test Circuits 


Voc 


Fig6 HAU-J7ERMEER 


f s¢= IMHz /250kHz/200kHz 
Vin Vin Moi 
WRITE’READ INPUT 


Fig.7 RS tHE aR 


Fig8 ASLAN SRAEHK 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


@ Sra 

(1) ap—E-FR 

KIC DEMBOSiI Di lt, Mee y b 
NeBRMEWRBEV ES, COMBED bE 
l$, CONMSB LY BORDON “1” AA 


*&LET. 
#1 RAH LGSREROMMLE SK IOVIAN 


(CkW, RE LEP KU AZADF—-BSWAICHBE HW, 
MA EMP KL ADT — 2 eB LTHALETF. 
(A-—kTYTUX>D bE) 


#2 BSAA, SV FLABSUASRSERTIT SC, 


WAIRLEX EY PIVICBPNTOKF-—BeBMMICALER, ANLEF-BEMEUAET, 
CHSOE-Kid, AT YarE-KELES, MEROROMIES TS > 7d, X-A-I HM She < Lav, 


*3 


(2) BIER TS > 7 H5tt 


Parameter 
SK 7A y 7 BRL 
SK “H” Rafal 
SK “L” BSfal 
CS “L” Befel 


CSty kh?» Fi 

DI ty hF y Tisfal 

CS *#—JL FREER 

DI AJL RRS FaI 

F-S “4” HAE RERF Ea 
F-—& “O” HARES 

CS FH) MARE F CORT 
CS £HHWH High-Z CORT 
BSAA 1 7 IVS 


{eS Shen 
Parameter 

SK 70 y 7 ARR 
SK “H” RFfal 
SK “L” Beil 
CS “L” fel 
CSty h¥ y Titi 
Ditty kh? y WHFfal 
CS #A—JL FRSA 
DI ak —JL RRSP 
F-B “4” HAE REAS Ea 
F-2 “O” W7E RESTA 
CSLUMARES CORE 
CS KWH High-Z € COR 
BEAA 1 7 IVS 


EAH L(READ)*" 
@ £30 ATTAE(WEN) St | 00 | 11xxxx | . 
‘@ &jiAd (WRITE) *? D15~DO - 
BP KU ABSIAA(WRAL)*? 4} 00 | O1xxxx | D15~DO ie 
@ ejiA4 SIE (WDS) 1 | 00 | 00xxxx 
iH (ERASE) *° a 
Fy TiM(ERAL) *9 1 | 00 | 10xxxx | i 


XiVin FLV OWF HA 


(Ta=—40~85°C, Vec=5V+10%) 


tcs 450 ns 


a 
= i= 


| 500 ns 
| 500 ns 
ptew | ~ | = | 0 | ms 


(Ta=—40~85°C, Vec=3V+10%) 


isk | — | — | 250 | MHz 
ne eo ee 
melt Sis e 
Pes [ eo [= |=] 
Teor | - [= [2 [ws 
me = Fe 
Pew [== 
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BR93LC46/BR93LC46F/BR93LC46A/ BR9O3LC46AF 


{RBS — FED ERE (Ta=—40~85°C, Vcc=2.0V) 


w” 
< 
i 
ox 
o 
3 
T 
ae 
= 
~~ 


foe) 
© 
oO 


Parameter 
SK 70» 7 ARR fsk Fo | 
SK “H” BS | | Htokn | 2 
SK “L” Bef | Hts | 2 


CS “L” RSial tcs 
CSty h?¥ » TH toss 400 
Ditty KP y WRT | tois 


toss _ 
| tors _ 
CS JL ERSTE | tosh | 
tom 
[tor 
| 00 


~ 


DI aA — JL KRSfal 800 
F-—B “1” HE RERFTEl tpp1 
F—3 “0” HA RERS 

CS £4 MA High-Z £ CORTE tor 


MmARaVet ls LTHW ETA, 


= 
a 


800 | ns 


(3) BLL 7FF yk 


| I 
t oss He} I 5 ct} ——> ea ——l 5g, —— >] va Ibcsu 
l | 


| 
SK | | | | i 

| 3 

| 


1 | 
tois an te 


DK CTX UL 


| 1 
roo tron p+ tb: ptt t og 


. | 
DO (READ) Qo NN 
| 
} 


DO (WRITE) STATUS VARID : 


~F—-ABlt, SKOWMBELAWICMRLT DILVRWAAET, 

* READ AF, F—-ZISKDUSEPUICMRLT DOL WHASHETF, 

- WRITE B#® STATUS VARID (READY/BUSY) (¢, BAiIA+MBADEOD CSUSB FPW EY tog LURE, CSO “H” OKA DO £4) 
HASH, ROBBSORMMEY KPANSNSECHMCT. HE CSM, “L” ORM DO id, High-Z CZVET, 

-SE—-KEGRTR, ABMABRU ty KSNDEO—-BCSE “L” CELEB, ROMFE-—FERTLTKC ESL, 


Fig9 MHA -—-AaA7S>7 


410 ROM 


BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


NN A) eS 
(4) ath L (Fig.10) BSAA A REMI A SICH bh 5 TATRECT 

AH Lan eR TSC, AN SHEP FLAZADF—-B (6)8Si1A4 (Fig.12) 

(16bit) EYUPIWVICHALET, EK, TORAOOR COmBls, HE?HELP ELA (AS~AO) (c, ANA 


WjiAABS SK DUB EMV ICMBUT “O” (PS -Ey Niz 16bit DF—2 (D15~D0) €HxIAZEF, BED 
kK) HALES, EK, UROF-B2HSKOWSELEPY BeAAIt, DDOMWNjIAASKIOYTZ (AB-bEY 
WIXIHAL THAASHNET. KADD5 270778) WHF) LUO CSOUS 
(5) BeIAABRE (Fig.11) FOWL ET. 


GRA, AIC it, ABB RESET AICS >THSIA = STATUS #@IH LGU RS (CS= “L” AE) (4 teywic 
A IEKR CHa CTHEWETOC, BSAGMBEII A fitV’ Max.10ms, STATUS HT SHE (CS= “H”) 


a 


lc, BSAA DeRTTSOUVZEYSW ET. EK, Glt, DOE) “L” (BUSY) PFHACHTTSKA, F 
—ECDORBERTGF SC, BEAAMILGBEITI D, NTOMSE BUI EVADNC, AVE KDANHEFRH 


BREVSECHMERNET. KEL, MAW LAS,  BUTCESU. 


High Z IOC 


(#1) BARE (AR—b) Ev bk CSMHEEAUNEB, RMICF-2 MN” EANLECS, Chemie y hOEBMLEF., ELBRMO “0” ANE “1” & 
AAULTH, Che fBREybhEL, UROARL-YarvteRmLlEt, CHISEL RlCRNSSBBICOUTHECT. 

(*2) PELAA-hTYIU XL b BRE AIC (ld, BAW LarhHCOARMET KFLAA-—hT LY IUADY hRRED HWE, Chit, bLROKSA 
WULSTICME SK TOy 7 eBRLTANTFSCEIEW, EMP FL ADNDF-ZERRRMGANTBAECT. EK, A-hTYTVUALU bHCS Id “H” ICR 
DTK ES, 


Fig.10 BAWLYUT FILE 42>7 (READ) 


cs 2 ee Ge 
« 2 TUL ANNA 


DO 
High -Z 


Fig.11 S@XIAARRED TALE SLT 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


DO 


High -Z 


9 


l 
bes ey status — \ 


| 


! lew | 


Fig12 BxAA TILA ST (WRITE) 


oe tases 


tgy | 
STATUS 


High -Z 


| CZZZNNS cds l 


| —a| as , 


| BUSY nen. 
ae -! 


Fig 13 BY RFU ABEMAAYVTIIWEAT ILD 


(STATUS [2 DUT) 

2X IAARPDANEOD CSISEFPRW EW tos (Min. 
450ns) LIREIC CS & “H” EGFS*L, PFFUARA P= 
BUSY “L”, @ SM IKHE=READY “H” PHADSHE 
Fo 

a D&A KBE (STATUS= READY) CH tid, teyw 
(Max. 10ms) LINCS ROMPBEITICEMPCEET, 
ZOKM, terww KIA CS= “H”? ELT, SK, DIIC 


ANABPASE, Bo THELTLEATCEPHW ETO, 


CS= “H” ORPHIt, DI= “L” ELTS ES. (FIC 
ADR—-bhOHKASOUS, ERBOUETT.) COCE 
Itt XCTOBAAAMSISUTHBCT. 


DO 
High -Z 


(5) @Y FU AZBSIAS (Fig.13) 

COMBE, TXTOPV RELA (647—F) lc, An 
SHE 16bit OF —FeEMPBICBSAAKT. AT-KF 
DH LTH SIACOCSE<, —HEBSUSCHHIIED, 
2 XJAABAAl ld teyw (CEL, Max. 10msDACT,. 

(6) BxWAIE (Fig.14) 


BRRAR, BSAAMRERPRERTTSC, BeAsE 
IEXKRR CE), WRB SIUARBEVIRUITACE + 


VRIVLET. EEL, MAW LAPISSATAAECT,. 
BXIAAARERRREDEEC GTC, Bo CHEUAAMBEA 
HNEHNEGSbSBEASCHMBLET, CNLI GRE 


AR CEMIb, BAAARTRE, BRUAMLASE 
FTSNSTEKSTFOLEF. 


Fig.14 BXxAAMLY TIA SLT (WDS) 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


@ sf BAA 
Y 
y 
P 
IL 
E 
E 
Pp 
R 
O 
Fig.15 BR93LC46/BR93LC46A Fig.16 BR938LC46F/BRO3LC46AF _ 
wresS - 
[os me im -- st BA 
{ FyTSkeUThAH 
2 | 4 | SK YLUPUIADYIAA 
3 | 5 | op | BigeEY kh, AXA—K, PREZ, BULUPIUF—BAD 
4 | 6 | DO | YU PIVF—BAwWH, READY/BUSY ABIKRERRHI 
@ (ALORS 


(1) BE-KOX ~yUeIAK 


<READ> 


1) _ FE— FOSRMIC SU TSH v » LIL a] aE—____" 
# p> tiLsk : CS“L” | 


<WRITE, WRAL> 


a 7 : 


1 oy kb 2b yt oe sey ay (fel sa aa 


a: CS*“*L”or Veo OFF (xe) C¥ ¥ 4 BIL 

b UDA SER CHEF eV LILAAHE, CMR TV OFFIST OE, 
FSEP KL ADF—IJlSRELS NECA, 

iS Vig OFF(CS="L” ELIEV gp OFF EU TXK HSU, 7) 


Fig.17 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


(2) ABYVINTHBONAT SL TFICOWT | 

Fig 18 (cmTEKDIC, ABLVINA RIC SK DY “H” OB 
CS@MbBEIFSE, TOMBEPW Ly VE DI OK 
*mMAIAACLEDRMAMPSV EF. CORDID “H” 
Ee, Chebeey Ke*BL, EvhFneRMCOTH 
BPS” ET (Fig.18 fa wa) 

ARVIN SE OUBR ON/OFF Blt, BAAS “WL” 
MIRFEC LTC EA (Fig.19 BHR). 


ark : FREPCEREORM CY be 
bA: SRIOBREY bie 


os - 


Fig.19 iERBITEA7 S>7 


(3) ie ON/OFF OFRSIA 

2 RO ON/OFF A# lt, CS & “L” ICL TK ES (Fig.20 
SAR). 

CS » “H” DRAKE GlIé, EEPROM (S775 4 TiKREC 
GWEFT, CNSEMIETSK OIC, Bi ON HFlcld, 
CSE “LW (F4 RIT IWE-K) (LTS HSU, 

(CSD “L” ORR IS, TXRTOAN EK YU RIVLE 
To) | 

kh, SRS TY WBC, BRIT ORBSONS 
CE, BRAKE << CEOPBASHET. CO 
ced, MRCMHROBAHIC KL), BREE, BBXAAt 
FoEHENPSW ETO, BiROFF ACH CS *& “L” 
IL LTS FSW, | 


AIC (old, RBXUAMILWEE UT, POR (Power 
on reset) BIRR CHV ETHD, KBRSEt EHS 
HOE, Veo PHI 1.3V CHET SEDICRELTSYW 
EG. POR HEBld, SSASRPILABICGW ETD, 
CSM “H” CHE, ST ABICE |) ARERR CS HF 
AYHWVEF. EEL, PORMB, BR ONBOAG 
3h OFF BFC IS FLEA. 

Ee, PICKS RELBORSSAAERCESD, Veco 
DH) QVLIE (Typ.)* Gilt, FEUAABSEV LY bTS 
ARmeARm LTH) ES (Vcc-lock out ERR), 

* BROBZLC46A CIS# BVLLFE (Typ C2o TSW ET, 


Bgl BUG 


(HUG) CS pin VeclC FUP yA SNTWS, COMBSICBIC CSP 
“H” (PIF 4 TRA) CBW, EEPROM 4/1 RSOBSBI SL 
REE, RBXAATSHtNYHW EF, CSAN*M High-Z 
CHIDHNE DICE SBSPVSW ETO CCPRS ES 

(U5) Bi ON/OFF BH “L” (C3 TUS, 


Fig.20 


(4) 7Ay7 (SK) DUBE) RE 
BR93LC46/BR93LC46A I$, 7Oy Tim (SK) O1ES 
W5 ED) AS (tr) PR, DOSS VicbSo—BE 
WEDS 1 APBRLEBS, TOY IDBADY Bick 
SREETHCTCEPHBW EF, CHEMCEHK, 
BR93LC46/BR93LC46A M SKAHIclt, YVasuvbkk 
YVREARMLTHW ES, EK, COMBODERZTUYZ 
tlt, MOA ERELTHEV ETO, SHULSKAA 
J{ AP BBTSEICHHNIW, 41 AWM 0.2Vp-p LL 
FICKZSEDICUTC ESL, EK, VOvYIOWbEM 
1), IB RMW) ld, CRSEWR<K GSKFICLTCHS 
Uo 

(5) BRI ZIcDWT 

BR93LC46/BR93LC46A lt, BXIUARTHRICSSER 
NSROSACADCHELETD, TORICERODH 
PEUC4ER8RP 6') ETO, Veco (8pin) -GND 
(Spin) fall 1000pF LLEORBeEDItT< ESL (SOP 
® Vcc lt 2pin, GND tz 7pin). 

(6) DI/DO BT SHS 

BR93LC46/BR93LC46A (3, ARIZ LAA A SaF DI CHA 
Wer DOZb6, FLUFF +~-—hECHMRMOES 
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BR93LC46/BR93LC46F/BR93LC46A/BR93LC46AF 


cCLTMRWRoTVwEtM, CN5 Di, DO HF lcH 
HRERMATSZCLICEY, 1#MO Tv IckSaL hb 
O—-ILVETAZACEPMCRET, 


BR93LC46/F 


p-COM BR93LC46A/AF 


1/0 PORT 


Fig.21 Di, DO #l@s 1 pH Ate 

1) p-COMHAE DONHACHOF—Z2BR BR 
93LC46/BR938LC46A AH D273 >475CG, w-COM 
HAPS DIADNADKFITFE DOHMAPSODESHDA 
DY, MARCHRBETSO WW, U-FYTZIVEO AOT FL 
AF-FEMVIAGIZOyYIVG A? TIL (DO MT lcls Zz 
S—-Eyh “0? PHAANS) DATT. 

Hic, PKL AF— 2 AO=1 ORF, u-COMOWTAI, 
DO HTICMNANSZRRBARCE), RTO BAAR 
KRmc ZW EFT OC, uw-COM & & VU BRIBLC4E/ 


BRO3LC46A DO BRAN EHIME TS ROUVECT. 

“as, 1ST VICkSIY bKOA-WE lS, DOMHAIC 
PS—Eyh “0? PHASZHTTS EER p-COMOD I/O 

PRLAF—F2AOEHAHCHS EH, FS—-—Ev bh 

Hc PREC EWES. 

2) DOHADDIAAADHDI4—-—KNYF DO ter 

DPSHF-APHASH, REMETDIAAII4—K/N 
YTFTEN4SEOD, AHASZTIL-TETC, 

-READ #G®O DO F-BHWA 

- WRITE, WRAL @® READY/BUSY {25H SP S 

ET. 

BR93LC46/BR93LC46A DHAEF, CNHSMI71—FKIN 
YIN, BREE L CRBS AZSED CIS 

HEA, 

aa Clé, p-COM & BR93LC46/BR9O3LC46A DHA A 
V—-TJERPRES HS RCOBEMPICMUT, u 

-COMADULNIVEFDRITEDDECT. 

SK &AA ULERHEC, READY/BUSY HAE (FAT 5 

&, READY f250 “H” PHA?HTP5470yT7L 

AIC CS & “L” CHB EL ABLUINGARRBICEE LTR 
SU, 57OAyZLEANLEBS, READY “H” © At 
Ey KEaABL, DIDRRICK5Tlt, WOS SFOE-—F 

PEEL TLEWETF. 


ROM | 415 


fd ZOovummMeyew 


BR9021B/BR9021BF 


BR9021B 
BR9021BF 


BR9021B/BR9021BF l(t, 2048 Ev k (128 7—KX16 
Ey k) DBAMIFOTD AAR YUP ILF—-—BAW 
HALFDMXEY (EEPROM) CTF. 


SE > KO—Jbid, 6 (96 2M AT LY ar 


E-F) D1GEy hRBCHONHET. COMBI, 
CS HEE SKHFOIAL hO—IWICKEW, DIMFPSA 
ASHET, | 

* =, READY/BUSY 8+ €HUTSEOFINT AABO 
WRF rvIMPRBICCEETF. 

IN y 44— Y (4, DIP8pin (BR9021B) 2% U SOP8pin 
(BR9021BF) €HBUTWETF, 


BR9021B/BR9021BF are serial data input / output type 
memory (EEPROM) of 2048 bits (128 words X 16 bits) 
electrically programmable. 


oR 

1) 128 7-—FX16 Ey hem EEPROM 

2) SSL 

saat LAS 2 2.0~5.5V 

#&IAARF : 2.7~5.5V 

YU PWVF-BABD 

BEA 1 7 IVEO BMA - TRAE 
(ABS it 

Bh(FRE (5V BE) ; 3mA (Max.) 

ph (5V BE) > 5A (Max.) (CMOS AJ) 
6) DIP8pin, SOP8pin &/)Bty 7-Y | 

7) TTILAL INF FWA 

8) mfstattiwh CMOS TAKA 

9) 10 FEOF — 2B x iw BIAE 

10) 10 FIO FT — 2 RIED BT AE 

11) SKw#FILY 1 A714 VA Ae 


~~? 


3 
4 
5 


@ Features 


1) 128 WordX 16bit organization 
2) Single power supply operation 
~ Read : 2.0~5.5V 
Write -2.7~5.5V 
3) Serial data input and output 
4) Automatic erase-before write and self-timed prog- 
ramming cycle 


128X16Bit » J 7 J) EEPROM 
128 X16Bit Serial EEPROM 


@ 44723t;4 / Dimensions (Unit : mm) 


BR9021B (DIP) 
30.3 


9 
bi rs i & 5| | 
~— 
S 
+ 
uw 
Ss 
Pe ee 7.60.3 
oO ta = 
s o g 
+ 
ie) _— 
F ) a a | = 
oe) 0.30.1 
ec . 075220; 


~ psi. | 
2.54+0.3 


7.62+0.3 8.80.6 


$.240;2..38.6020.3 


BR9021BF (SOP) 


5.00.3 


— 2 
“Th 5 
Jl 0.3Min. z 


oO 


° 1.27+0.2 0.4+0.1 


Awar croncumntion 
w power consumption 
Active : 3mA(Max) 
Standby : 5yA(Max)(CMOS input) 
6) Spsce saving DIP 8pin, SOP 8pin package 
7) Full TTL compatible input and output 
8) High-reliability fine CMOS process 
9) 100,000 write /erase cycle 
10) 10 yeares data retention 
11) Noise filter incorporated in SK pin 
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BR9021B/BR9021BF 


REE ac ra can een ra aD PE ee Pace es ee eee gE ee eee oe ee 
@ Ass 
VTR, DXF, A-KFULARY, FULYB, FAX, TV, 


@ Applications 


VTR, camera, cordless phone, printer, FAX, TV, pager, 
carstereo, replacing DIP SW 


Ray KNIL, A-AFULA, DIPSWOBARZA 


@ 7077447 75L/Block Diagram 


DO 
DI 
cs 
SK 
RS R/B 


@ AKAs MAK 


<—SS 5 


OE INT 


Fig.1 HABE 


AWA SHARAD ORR 

(1) DI, CS, SKNTYE-4LZ 
ADREABOWIN’T PAMOS FT4A—FA HMA HT 
ET, BROADLNILD (GND~Voc) box T SES 
(C OFF WARIO HW EST, LEP DT, MIERROADSH 
SU -VERCHERBORESMOATCT, 

(2) HARM OS 
Bich OEINT (¢, OUTPUT ENABLE INTERNALY & LT 
ASBeeFERRIC THEW ELT SIZES GC, WHIKREE IVT 
f{VE-FYV AIL hA-WLOWETF, 


GND 


a : 
Aim * 
me) 


RESET : (CS #3) 
: (DI, SK 8-7) 

Fig2 ATK 
TrA, TrB l£ NMOS, TrC lt PMOS CHK ANHTHH), 
tH) Low Bld TrB OAD ON, HH High AFIS TrA, TrC 
PHRICON LET. TrA SASH KIT THE UC HE, 
VES HR RD 1 FRRS TCI KW IEIE Voc < ECHDA 
BEe5|S LIFES. TrC lt PMOS CHSAEH, TC 
BEF TA-KFOPMICRLELFIICCHKEF, EDT 


CS 


DO HF ICHER A EMA BO “HW” BED, AIC 


MDVcc MMB t&FTA—-KODO Ve feos ) B33 
B, CDICD Vcc REBRTSBNYP HEV ETO CH 
FERRET. | 

&k, DO Mf *e Pullup <NnSBS, CDICND Vcc # 
FIchist SBRERBOBRCELT, ENKI 
Wm LEW AEBLTCK ESb, 
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BR9021B/BR9021BF 


@ Xt ATH Absolute Maximum Ratings (Ta= 25°C) 


*1 Ta=25C LE CHAT SBS, 1°C (CDE 5.0mMW HUGS, 
*2 Ta=25C WE CHART SBSl4, CICLO 3.5mW FU S, 


@ #225)1FRH / Recommended Operating Conditions (Ta=25°C) 


2.7~5.5 (WRITE) 
Vcc 
2.0~5.5 (READ) 


0~Vcc 
@ BRAM Y Electric Characteristics (Unless otherwise noted, Ta= —20~70°C, Vcc=5V+10%) 
Any-7%@ | wu | -0 | — | 10 | vA | vmmovevec | Fig t2 
HDU-7BK ILo —10 ef Oe A a | Vout=0V~Vcc, CS=Vcc Fig.13 


(Unless otherwise noted, Ta= —20~70°C, Vcc=3.0V+10%) 


Parameter | Symbol! | Min. | Typ. Max. | Unit | Conditions Test Circuit 


“LV? ANBSE Vit 04 

“H” AZ BE Vin 0.7Vcc p =| 

“L” HH BE VOL loL=10nA CMOS 1>2-71-2% 

“H” WH Sie VoH Vec—0.4 | Veo | lon=—10n ACMOS f+ 2—-71-—-Z% 

ANDY —TBiR lu Vin=0V~Vcc Fig.12 
HU — 7 Bit ILo 


NO 
oO 


SY (ERE A eS iit 1 Icc1 
5) {FRA at 2 loc2 


ZREVINA BH SB 
SK ALR 


Voc=3.3V, te7w=20ms (WRITE) Fig.14 
Voc=3.3V, f=250kHz (READ) Fig.14 
Voc=3.3V, CS=Vcoc, DO=OPEN Fig.15 


1] | 
wm] 
o1 oi 


nh 
on 


wo Nh 
© nn 


Vc 
25 


ath 
” 
A 


VouT=0V~Vcc, CS=Vec Fig.13 
| 
| 
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BR9021B/BR9021BF 


@ EFA TS UTR (Veoc=5V+10%) 
F—AA—JIL KB 150 Poe fe ns 
DOODLE LN MER | tor | - | -— | 380 | os 
DO ALS FP) EAE too | - | -— | 360 = 
eISALATOIZELIF1I| teow | |G toms 
CS OSB5a “H" REPA ts | 1 | -— | = | os 


DO # High-Z |< & SAFTal toH 0 ns 

F-32707 “H” HA tWH py ns 
(Vcc=3V+10%) 

CSOtyhPy TH tcss 400 os ns 

CS On*A—JIL FESR tCSH 0 Ce 

Foy hry TORT a o 1 =. = fs 

F—AA—IL RAST 

DO M325 EP |) EERSTE 

DO Miz FD |) EER Kal 


EWISTAATOTISU IVAN 
CS ORR “H” FSR 
READY/BUSY Sand AMl< & SRS 
DO # High-Z (i % S BSfal 
F-A297Oy7 “H” HA 
F-29047 “L” HAR 


Uh 


MMM 


g 
too 


J 
\ 


too 


sr t+ 
vv Vv 
og 
= 0 


~ 


DO 


es 


SK DUESBELPDW Ly VCANF-BERAIA, 
SK DUS FRU Ly VICRMRRLTF—-AWD ETI. 


Fig.3 RAF -ZAWABTSL7 
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e 2TH Electrical Characteristic Curves 


200 
= 3 
= O° 
a 2 
bS Zz 
ie tu 
a o 
ft 100 ; 
| ; 
oO 
> 
a _I 
= oO 
’ Oo 
o La = 
a (ep) 
Y) 
ares 2.0 4.0 6.0 
SUPPLY VOLTAGE : Ve (V) AMBIENT TEMPERATURE :T, (°C) 
. cc 
Fig.4 jH@Bw (U— FR) -—BRBARRE Fig. HBER (U— Fi) -ARERE 
3.2 
a Veo =5.5V 
< E CMOS AH 
- 
: : 
ow 
x 16 a 
5 5 
© Oo 
> 
: : 
. iam 
: A : 
COG 2.0 — 4.0 6.0 
SUPPLY VOLTAGE : Vee (V) AMBIENT TEMPERATURE : Ta (°C) 
° cc 
Fig.6 JABBER (S17 hie) —BSREERE Fig.7 SHABBIR (57 hi) —ARBERM 
< < 
< 
: : 
m0 fea) 
a ” 
fe ie 
= Zz 
uu i 
ee oc 
Es o 
= 5 
O O 
a > 
oo ra 
Qa ra) 
Z. = 
= < 
5 E 
” ” 
SUPPLY VOLTAGE : Vcc (V) AMBIENT TEMPERATURE : Ta (°C) 
Fig8 ARUN, BR-BRELRH Fig9 ARUN SR-ARBER 
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@ NTEEBE Test Circuits 


ZTOoDumMMevNew 


Ke 
al 


Me “Lice — BE He SH ICT - ARE 
Fig.10 “LHASA RE Els Fig.11 “HHABSE REE 


Vin =9~Vec Vour = 0 ~ Vee 


Fig 12 ADU -J7EnREEH 


1MHz/250kHz 
Clock 


Read/Write Input 


Vin 


Fig.14 HRS RAE aB Fig.15 ARVANA BSRAEoR 
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 BR9021B/BR9021BF 


@ 5) Fi | 
(1) BSAA RE (EWEN) [Fig. 20 EWEN 24 3 > 7HRR] 
BRIBE y K-EWEN OANA K4+8 707790 
F-FB(LOF—-BlE“H’, “L7OWFHNCHAAE) &, 
CO IC DHRELES & EWEN MBPT SHET. 
-COMBNERACE!) ICNBAHBDFOAITIS LTB 
MADSyF Prey hANET, CNFVF Py ben 
CUBMOAS TOF OTF SY PSSST AEC BH 
=o: 6 

- EWEN @SETIC KEW Ey KENEPOTIS LTB 
AAD y Fld EWDS HBOBITRN(, WokASREY 
SECURY KWELEHAS | 
-SRRAR, COD yFlU Hy RORRBIC GH TUE 
0% 

GSERAWL (READ) @BlcOxe KUT (IS, EWEN 
SICKERT CSET. 

(2) #&¥AAM IE (EWDS) [Fig. 19 EWDS 2 7 3 > TSR] 
-EWDS @SERATS ERY bKANTRAPFOIFS 
- PRB y FEV EY KULET. 
ZOZECEVETOFTOFISILUIGSECOIC st B 
HE < BWET. (FOFIS LETRA FRY 
ty KAENTWSEEFOIV ISU IRSERATLTH 
ICABCL EU LIVADBSUSAIHT SHEN 
EU. £3 T DO tat lé HIGH-Z DEECHS,) 

- BSRRAR IS EWODS Pe RTA LERCMR(C, FO 
PIV TRB y FLU Ry RANE RBIC ETO 
ET. 3 

- Raa E y K+EWDS OAKRI-—F+8707IDF— 
A (LONF—-BlE“H", “L7OUWFHCHAAE) ECOIC 
Dax LES & EWDS HPP RTSHET, 
-BANDTFOFI THR IR, EWOS wae ST 
FHECEIEWRIOFFLUETEMILCEET. 

(3) seein (READ) [Fig. 20 READ 27 32> 733] 

- COMIC PHAWL (READ) HSERUISE TORS 
CPRL APRA HK, BUI TA EV RIV SF—-BAY eR 
AH, SKISN 16 VOyvIOWMSEMY) (CAML T 
DO warltei—Ev bh (HRHE“O") EHDNLEF. ZL 
T SK (EBON 16 FAY INDUS FOWICE!) DOMED 
5 DO, SK1FSOI5 POW ICMR THA LET. 
(fb, DOOWAM, SKPSOWS THY PSABE 
PR REIC KW) tppo, tpp1 ORIEN CT F—-APBIELLE 
$$. tppo RU tppi RAI ld, BOF -B2HEL< MABE 
ZoTWET. Fig.3 ART —- SAHA Ti > TSR) 


(4) #2&jA4H (WRITE) [Fig. 21 WRITE 274 5 > TBR] 
-BeWsamsls (Mey bk) + (WRITEDANKIA— 
K) + (V7 RUA) + (BSUAT-S) CHELER 
(RENF—2 D1I5 EMWIAAE SKOUMB LAW Ly 
D5 tov LIE) IC AROS 1 VER a (FR LIS UD, 


tow OHMRICX EU LIONF—-ZEBERBLAMRT 


LET. 

(teyw OHA SK ADH le “H”, “L” UF hb BBE) 
-BSUAMBERTFSC CME WHESNEP FLA 
In 16Ey KMF—-FEBSRRMASCIEMCEET. (BB 
AASSEAMICT—2E all VICTSDBLSW EH 
hee) 

(5) READY/BUSY 7% = (R/B S#-F) 
FAVTISUISSICSEWT, SRC A EU LIVABSIA 
GR, SK{/ZEO 3270 yIWbEEPY PS ty OSL 
R/B #5, READY/BUSY EREWNLETF. 
R/BHF="L": TOFS SL IH (IC ABO 1 VAR 
DCFEDLT, teyw OHMIC FO ER, COAT VEBIS 
BRT LES, FEA EV RIVADBZSAAIM, tesyw 
ORICA Dh, COR, hOmBILV AT EA.) 
R/B SRF ="H" | BSG (X EU LIOBS AAD 
KT URNS E Sit (tlt SIKRKESA RT.) 

SiR ON/OFF fF lt, Low caw EA, 

COMIC ld, AF-FAMNE— FERD THY EKAD 
EDO DSO R/BOWHABAEIS SW ELA. KE, ECC 
ARI KSWAF— SIEM CHW ECA, 


422 - ROM 


BR9021B/BR9021BF 
ae ae ee a a ae ON SEN aU EI a a ek a ee ae SR Re Ee ea ee aR EN Te ES] 
(6) $E— FOX + UV vIAK 
<READ> 


<READ> 
cS 

sm 
a 


DO 


Y—-KFE-FONSRMICHUT, WOCH Fv ULILARTAETS, 


47 + ILA: + CS High-Z or RS High 
“Voc OFF (7: 72UCS HIE “H” ELTK EAU) 


Fig.16 


“WRITE 


SK 327077 


7 pace pas [r rea] oo] F—> pe 


Ace OY  .4 Eb (8 eax p 


4 UIA 


a (AaV> KADB¥) : CS High-Z or RS High-Z or Voc OFF (7272 UCS E4lc “SH” ELTMESU.) C¥HURIUANETF, 
b (F-FRSBAB) UPR A>FR COX vULILABAECT. CORI RS High-Z EI, Voc OFFIC TS“, HEP KL AD 


F—ASRHBSNECA, 
C (eas ) :R/B{ESP High-Z (teyw HAR) (RV ETL, ICAB, BRMICULY KENES, CORPUICHBE » 
kK ANRI-KFEADTZCEOMSERAVEVLET, 


Fig.17 


Ronm : 423 


i ZoDummMeyecw 


(7) G3-E— k Instruction Set 


BejiAs (WRITE) DO D1 —D14 D15- 
FO75 LEP KLR™ (WRAL) DO D1 — D14 D15 


O FrTKKRE- Fl, STOP FL ANF—Be ALL” StewORcBeiAGET, 
O FAFFILEP FLAE—Klb. STOP FULAIHBEONF—2ZE tepw OMICBSAAET. 
TAFILEP KLAE— KF ls, BHMOF-AP ALL” CHDKECENDAESBIRACEETF, 
CNE— KFORATHIC, Fy THRE- FERITUTHK SU, 
XK CNE-FUATYAvLE—KEWLLET., MEAORORES TSE TI XA-ALSHMUS HEC ES, 
* (VW EAM VLOUFHD . 


(8) 243 47F+-—k 


oH 
RS | 
L 
ae oF 
[: 
oH 
CS 
L 
0 ZA Nef \e_9 oft 1 RQ 
Do High-Z 
R/B H 


Fig.18 BAIAAAREY 1 TVA SLT 
- BRA UR RSD “H” CHNIUGFBSASBILORBC Eo TEV ETF, BEAGAE—FEAADT SAIC, BSIAADAEE— FEA 
AULTCR SE, 
BSIAGAREE— Kid, WOKA, RE SNS CHBSASBILE— FHANSNSY, BRYA TENSE, AWC. 
“1670 YIWENIOy TISDBSW EA, 


rs 7 

L \ 
oH 
SK 

L 
_ 4H 
CS 

L 
D| : y 

L 7 
DO 
R/B H 


Fig.19 BSIAABIEVIIWAT SLT 
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BR9021B/BR9021BF 


RS L 


L 
— o/s r—T 
CS 

re 

, GG of \ of \ 0 « ofuulo} Yo\s —_ 
m 0 ofsol aif ae} fas| a 


High-Z ONL High-Z 


_ pam ee 


DO 


oe 


R/B H 


“167AYIOMbBEMW CG, DO MFIEDI— “Lo EMHHNLET, 
“167OYINDUSEFRW EY), DOMFPSF-BERAWLET, 
Fig.20 mAWLYUT IL 


=) 


SK : \ ideaiceamidinian LI) TUL] 


= LD 


= 


L 

H tos 
| moana 
DO High-Z : 
R/B : Seer =") 


3270 7YIOMSEEPWI EY, toy AK R/BMH LICGWET, 

-BXUAR TH, RP/BMELICCWET. AMAT VICLUBAIAAPRT (BA 10ms) $34, R/BBFIAHMAVIC HIE 
ET. 

-BSAAE- KAD, CSULCHSDEYSV ETM, BRAAPVOEAMMENSL, CSILH LESS THEDEVECA, 
LoL, RS &CS €HBEKL THORS, BSIAALTROCS, RSIULICLTFAU, 

-DISHEASZAHH, LESSTODEVELAM, BEUAMRT LEBEA (BSASAMHBLTPSBAKE DH 10ms LIN, Typ. 
Clt Sms ECT.) CBU TRECT EC, Bo CHE y hPADSNSRHAPSW EF, 

LIED > THERA TAF ICMRO E— KPBR> TAN SNEED, DI RU CS, SK EBELTH< DEMSEN ET. 

“RS ¢ CS EHIME L TAARECT OM, BEUARATROMI CSIELICL TK FSU, 

-RS MHF EBSAARTHRICHICSNET LC, TORACESIAS CART LEFT. TORS, BEARD EHOFS—FlsPEX 
HEA, BEXAACHMULETF, 


Fig.21 GAAAG HII 
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BR9021B/BR9021BF 


@ sm BAA 
(1) Face 


DIP Type 


CONTI oO] oa] &] Wid 


SOP Type 


@ #ALOES 

(1) @iR ON/OFF ROZSRSA 

@ JR ON/OFF RH lt, CS# High IC LTS EAU. CSE 

RS D Low M4AKKB Sid, AIC Ik ACTIVE LC HW ET, 

QNEECBREWSELISL, SA KBFORBICE, 

SF, RB SAACHCTENMOWET,. CNSeMie 

SSE. b Bi ON IC It, CS=Voc FEI4, RS= 

Voc CUTHBEWVT FSU, | 

(BUG) CS IBFD Voc IX PULL UP &N TUS. 

@ iB OFF felt Voc OFF CH SRA FE 10ms LEI L 

CLES, COREFEPFS SE CHUBSREWS ELITE 
AS, ICABEBPURy KeEnEWUCCPHW ET, 
(ull) BIR ON/OFF &F Low (0&5 TU S_ 
ZOIBSHIC CS=Low (ACTIVE) &41), EEPROM (dé 

SA KSORBSBIC EN REE, RBSAATSRNPSY 

To 

*CS ADM HIGH-Z COSCOBINEDICKSBAD 

ETNOC CHEB ESL, 

(2) HRBBRHEBKUBBS 1 ZC T 
COIC OMB BS Rcld, LA RICMNS 2 DDIKRPY H 

WET, 


a - e 


1) AVERAGE SUPPLY CURRENT :; Icc1, Icc2 

loco LU — KH 4 TIVO FHWRERE, Ico1 lk 77 
Kt 4 7ILBOSEOMRERERLET, CHSMEI 
ABA Yy IDAT YF LUI BRCHS th SK ARM 
RIEL THIEL ET. 

2) STANDBY CURRENT ‘Isp 


ADBHT CMOS UNI CHIE LIER ST 4 9 7 BARE 


(2) smi PRAE REA 
Tes 


Yee | ie oF RM AA 
[sop | 
eas FyTSeUIbAA 


YUPUF-ABIODVIAN 
PRELA,RUYUPWF-BAR 
Sea 
SAWDOBEBE, OV 


READY, BUSY A+—2%2(2BwWH 


Bik & ett 


COFBS TH CT. 

(a) BRIT ZAICOWT COI UBEAARTH 
lc, SBLROZBOSH EAN CMBLETHY, TOR 
(CBRORNPECSBSMS") ETDE Voc (8pin) 
-GND (5pin) FAC 1000pF LEORBE HITT E Sv, 
(SOP ® Vcc | 2pin, GND (¢ 7pin) 

(b) SKIOHy9ISAIAIOWT = ZHOICKSKI 
AyIONMbBEAW LY VICT DIP SRBMEY bk, AN 
I—-F, PREUA, BEAAF-ABEMWASETHY, Cc 
DSK IAYIOUTBEDY BE (ARIK Voc=5v BF, 
1.3V fi SK ANOREBELAI) (CJ 1 XPR!H) 
EGC, SKIOYIPRHC ATK CBR LAEOR 
AEGSRAnNPHW ET. Ko, FaesReTSACEIC 
& W) BITES BILL TX EAU, 


J( KAORERBERST SKIOVIOWbEEMY, 
METH) ERK TS CUEEDY, MEP UBS 


100ns LINID TS). FAIC (colt IC BRBABB SK IC 
4 KEBKRTSEOOO-NAI{NBAENARLTETD, 
WYAKGII AY SK IOy TICK EF CBETS 
GOP SWET, Ko CTLs KSHENST Ee HRY 
LET. 

(3) WFOBE (NAD 1 > OHA) 

1) DI& DO tat 

COMIC lt, MULEAN MF DI chAwFr DO HS, 
BISLGF +—-hECHMANOES &C UTR Rs TU 
ETP, CHSDI, DOMPKY, 1 HMI VUICHSA 
Y-hO-WEFSELEP CHEF. 


— RoHM 


BR9021B/BR9021BF 


u-COM AIC 


1/0 PORT 


Fig.22 Di, DOI 1- HHizm 


a) u-COMHAC DOHALENT-BZeR COI 
DAHAAZLLY TEC, u-COMHAMS DIADAD 
FFL FEDOHAPSORSHAP MRI BET SOO 
lt, U—KRUT ZILFRDP FUL Z AB DER “0” F-BE 
MWAGC II Ay IT TIL (DO taFliclé FS —Ey hb 
“O" $FTOyIAMPHASNS) NAT. GH, 1 FI 
S44 -(CESNY>-bA—-WE, DOHMAIKFS—Evk 


“O” DHA AN TUShU-COM DM I/O lh FL AF — 
BQ “0” EMDRPCHSEM, BAWLODATELIO 
ADICFS—Evy hRHISHHECBV ET. 

b) DOHADDIAAADI4—-—KNyT DO wa-f 
DHF-APHASH, DIADICII-—KNY TENS 
Dit, AMNSTILTLETC, READM DO F—-4H 
HORO ACA IC OMBELE, CNSDIL-—KNY DAA 
FSA SEACH LU CHSESASEOD CSW EK 
Ao 

2). CS & RS MHF 

CS HF E RS MFISHER AAETT OD, BAIA 
THEM ESRE “LP ICU TK EAU, RS HD “H” 
ICEWEGT SC, BEUAARARCHSELTHEBSUAIY 
Pa SHES, TOR (Cld, BATSYV RL ACHHBSAIA 
HERA LET, 

EWEN @S277#, RSMF SE CSHF CARS “AH” IC 
LELTH, FAA FABRA y Flt, Uy KanE 
tA, (EWEN @SB, VYoEACS, RS& “H” ICLT 
& WRITE an lt HIT ADRES TF.) 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LCS6AF 


BR93LC56/BR93LC56F/BR93LC56A 


BR9O3LC5G6AF 


BR9O3LC56/BR93LC56A It, BRMBIC FATS ARE 
CMOS YUPILIIORLTAMXEY (EEPROM) CF. 


12897—-KX16Ey hk (2048 Ey bh) MRC, SI-K 


RIC PT RAL, BAWL, BRASCHTICEMCE 
Ee 

HfFIo>y kKO—JIblt 5 RBRMONIAVY FAA EDTHH 
NET, THSOAVYK, PRLZ, F-Bld, CSH 
FE SKHFOIY bhA-WICEY, DisetrPosAnS 
NET, BEAARARBC IM DO MrKW, ABAT— 
ZA{#zsS (READY/BUSY) HAAARECT. 
BR93LC56/F & BROSLC56A/AF Oi€U\\t, BUA 
iEBEL, TNICHDBEAADREBEDNATC, TOO 
REISE IS — CT 


a(S RSEBA 
an % . 
BR93LC56 | DIP8& aes 
~5.5V 
BR93LC56F| SOP8 
BR93LC56A | DIP8 
cy 4.5~5.5V 


BROSLCS56AF| SOP8 


The BR93LC56/BR93LC56A provides efficient nonvola- 
tile read/write memory arranged as 128 registers of 16 
bits eatch. Five instructions control the operation of the 
device.-The data output pin (DO) indicates the status of 
the device during the self-timed nonvolatile program- 
ming cycle. 


tH LBS : 2.0~5.5V 
BxIAAK : 2.7~5.5V (BRIBLC56) 
4.5~5.5V (BR93LC56A) 
3) ARS 
SFR (5V RE) > SmA (Max.) 
fetes (5V AF) > Sy A (Max.) 
4) RAH LEEREO PV KL AZAA-—hT LU IU ALY bE 
5) BEUAAYT 7 IVO BHA - TRAE 
6) RBS AAP ILARAE 
EERELROBSACEIE 
SRRAROS SIAGHIE 


~~ 


~~ 


128 X16Bit » U 7 JD EEPROM 
128 X16Bit Serial EEPROM 


@ Ai tk / Dimensions (Unit mm) 


BR93LC56/BR93LC56A 


2S a Oe 


‘al 


2; Levy 3 


7.62+0.3 


rae 


6.80.5 
3.2+0.2 3.6+0.3 
ce 
Oo 
re 2.6+0.2 
) 
co 
CO 
+ 
Oo 
m 
-_ 
ow 1.10.1 
is 


BR93SLC56F/BR93LC5S6AF 


5.00.3 


ae 
ee. 3Min. “TS 


© 1.27+0.2 0.40.1 


Mood KickoSBeAASKIL 
7) DIP8pin/SOP8pin &4)\BUNy 7-Y 
8) READY/BUSY 4kRE RABE 
9) TILAYV INF FWVAWDA 
10) 10 FEOBR A PARE 
11) 10 FIO — BRED AT AE 
@® Features 


1) 128wordX16bit organization 
2) Single power supply operation 
Read : 2.0~5.5V 
Write : 2.7~5.5V (BR93LC56) 
— 4.5~5.5V (BRO3SLC56A) 
3) Low Power consumption 
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BR9SLC56/BR93LC56F/BR93LC56A/BR93LC56AF 


Active : 3mA (Max.) 
Standby : 5u A (Max.) 
4) Auto-increment of address registers for READ mode 
5) Automatic erase-before write and self-timed prog- 
ramming cycle 
6) Write inhibit instruction code 
Vcc lockout inadvertent write protection 
Write inhibit defaults to write-disabled State at pow- 
er up 
Software instructions for write-enable /disable 
7) Space saving DIP 8pin, SOP 8pin package 
8) Ready/Busy programming status indicator 


@70yv744P7954/Block Diagram 


apr4a—Fk 
QI’ ska—JL 
PJOyvyAvrRAL—Lav 


9) Full TTL compatible input and output 
10) 100,000 write/erase cycle 
11) 10 years data retention 


© Az 

VTR, TV, FUYLBE, A-ATFULA, A-KFLAKY, 
GE, DIPSWOBSRAFSESE - CSREVECT 
Ky F VRS 1 TORE 

@ Applications 


Low-voltage and low-current battery driven models of 
VTR, TV, printer, car stereo, cordless phone, radio 
equipment, replacing DIP SW, etc. 


2048bit 
EEPROM 7 L 7 


e AmaRE 
RESET int. CS int. CS int. 
1 (3) 2 (4) ” Hep— 3 (5) 
Ry R, d 
Fig1 ADEE 
4 (6) 
(ea 
GND 
OE int. H 
* Dy ANORMF ld SOP Ny 7-Y 
Fig2 HAH 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LC56AF 


@ MXR ATH Absolute Maximum Ratings (Ta=25°C) 
Parameter Limits Unit 


—0.3~+6.0 


<|¢ 
Q12 
PAS: 
< 


3 
= 


EN ANSE 


BR93LC56 


*1 
BR93SLCS5S6A eee 


BR93LC56F 350*2 
BR93LC56AF 


*1 Ta=25°C IE CHAT SBSlt, 1°C (COX 5.0mMW ERMUS, 
*2 Ta=25° CWE CHAT SHSld, 1°CICOE 35mW ERMUS. 


@ #22R) ER / Recomended Operating Conditions (Ta=25°C) 


Parameter Symbol Unit 


ne) 


2.7(4.5)* 


< 


< 


i 
Si 
dal 
FA 
+ | Oe 
YS | 
cl? 
ll 
@) 
re) 
(on) 


ANBE VIN 
+ Hy AAs BROSLC56A/BROSLCSGAF OWS TT, 
@ 23094544 / Electrical Characteristics (Unless otherwise noted, Ta=—40~+85°C, Vcc=5V+10%) 


“L” ANSE ViL 
“H” ADBE ViH | 20 | 


cl hg Hy SE | VoLt 
Te HH See 1 Vout 
ssh Hee 2 VoL2 


cc V 


Conditions Test Circuit 


< 
QO 
QO 
+ 
fo) 
(é) 


loL=2.1mMA Fig.3 
2 


> 


OH=—0.4mA Fig.4 


“H” HABE 2 VoH2 | Voc—0. lon=—10nA Fig.4 
ADDY —-TER Vin=0V~Vcc Fig.5 
WHY —-7 BH c —10 Vout=0V~Vcc, CS=GND Fig.6 


a) fray A eS it 1 Icc1 


Vin=ViH/Vi_, DO=OPEN, f=1MHz, WRITE Fig.7 


7 |;° 
oOlN 
o;o 


| 
ab 
j=) 


| ER ARS HK 2 Ioc2 5 mA | Vin=Vin/Vi_, DO=OPEN, f=1MHz, READ Fig.7 
REVING Bi CS=SK=DI=GND, DO=OPEN Fig.8 
(Unless otherwise noted, Ta= —40~-+80°C, Vec=3V+10%) 
Parameter Symbol Min. Typ. Max. Unit Conditions Test Circuit 
ADY—7 Bik Vin=0V~Voc Fig.5 


HU —7 BK ILo 
Ei FSHRE Mi 1 lcci 


| =t0 

Ftcct | = 

GifeHSMMBIA2 | loco | — | 
| tsa | = 


ZRAVYNABR 


HA | Vout=0V~Vcc,CS=GND Fig.6 


mA | ViN=Vin/ViL, DO=OPEN, f=250kHz, WRITE. | Fig.7 
mA | Vin=Vin/ViL, DO=OPEN, f=250kHz, READ | Fig.7 


oa yA | CS=SK=DI=GND, DO=OPEN Fig.8 


t 
: 
aa 
oO 
rt 
5 [2[8[s[s/<|<|<|< 


430 | Rom 


BR93SLC56/BR93LC56F/BR93LC56A/BR93LC56AF 


(Unless otherwise noted, Ta= —40~+85°C, Vcc=2.0V) 


“wanme | wu | os | — forxveol v | 

“unm@e | vo | — | — | 02 | v |tomtoa Fig.3 4 
“H” WBE Vou | Vcoc—0.4 Pil: ee lon=—10pnA Fig.4 z 
ANDY -T7Bn lo —10 | | +10 Vin=0V~Vcoc Fig.5 : 
WAY — 7 Be lLo —10 = +10 ie VouTt=0V~Vcc,CS=0V Fig.6 - 
Sh /Fhe HB itt 2 Picea | — | 02]; 1 | ma | Vin=Vin/Vi_, DO=OPEN, f=200kHz, READ | Fig.7 

RAVING BH / iss | - |o4| 3 | wal CS=SK=DI=0V, DO=OPEN Fig.8 


© ATAKRE/ Test Circuits 


Voc 


ae LIS Ho ae 


Fig.3 . “ Ra te walelhes Fig.4 “H” HAS Meee 
Vec 


f sx = 1IMHz ’250kHz,/ 200kHz 
Vin= Vin. Vie 
WRITE READ INPUT 


Fig? HRERHWEOR 


Fig8 ARLYN BHAEOK 
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__ BR93LC56/BR93LC56F/BR93LC56A/BR93LC56AF 


@ EFA 

(1) mpeE-FK 

AIC DSBSOBWUDitld, Bey bk 
NmmAWREW EST, COMBEY bE 


MI! 
| 
Ww 


5 HL ( READ) *' 
= XjA4 BI RE( WEN) 


Baga an 3 
a a a. 
11XXXXXX 


lt, COMUBLWKBOBWMO “1” AV 


Z&LET. 


*1 GOW LASHEBOBRLESKIANYIZAN 
(Ck, RELEP KFLADF—-BSMWACHBE HW, 


@ &iA4 (WRITE) *? 

SP KU ABSIAA(WRAL)*? 
x jA4BIE(WDS) 
H#&(ERASE) *3 


WARERMP KL AZADF-BEBRLCHALET, 


(A-bhT YIU X> bBAE) 


#2 BSAA, SY KFLABSUAGRS*EZRATS SC, 


F y THHH(ERAL) *9 


X2 Vin FAIS Vic OwsFny 


01XXXXXX} D15~D0 


a ee 
aes 
OA6~A0 | D15~D0 
a oe 
i ee 


=] 
© 
x 
x 
xs 
x 
x 
x< 


BAR LEX EV LIVICBONTOKF—32E BBC BKULER, ANLEF-SEBSASET. 
*3 CHSNE-Ki, APY aL-E-—KFCULET, MEROROMER TS T7ld, X-A-IHMVSHU<K ES), 


(2) BYES TS > 7M 


Parameter 


SK 701 7 Aik 
SK “H” R&R 
SK “L” Beal 
CS “L” BTA 


CSty k¥ y TRF 

Diy KY y Wastal 

CS *#—JL KRSM 

Di #—JL FRSA 

F-—B “4” WA ERERS Fal 
F-S “O” WA BRERA 

CS fh) WARE FE CORSE 

CS £4) WA High-Z ¥ CORFE 
BSAA 1 7 IVR 


{ESSE FAS 


Parameter 
SK7O 77 Ae 


(Ta=—40~85°C, Vcc=5V+10%) 


[Symbot| Min. | Typ. | Max | unit 
tse | = | = | ot | Mme 
a0 | - | - | 1 
a0 | - | - | 1 
tcs 450 Le ee ns 
| toss | 80 | - | - | os 
tos | 100 | - | - | ms 
jtosh | 9 | - | - | os 
tom | 100 | = | = | ms 
-teor | - | - | 900 | as 
tooo | - | ~ | 800 | as 
tv | = | = | 500 | os 
| tor | — | - | 100 | ns 
tew | - | - | 0 | ms 
(Ta=—40~85°C, Voc=3V+10%) 


2 
CG 


| Min 

Lead 
Sk “H” BSS tn | 1 | -— | — | as 
CS toy KP y FRR | tess | 200 | - | — | ns 
Di ty kh? y TRSfal | tos | 400 | -— | - | ns 
CS kJ) NEST Ftc | 0 | — | — | os 
DI a—JL RRSP | tom | 400 | — | — | ns 
F— 5 1" P MERERS ter | — | - | 2 | us 
F— 3 “0” HD RRERS | teoo | — | -— | 2 | us 
CSKUMARES TORR tv | — | - | 2 | us 
CS EHH High-Z * CORFE tor = | = | 400 - ns 
BEAa+1 7 Htew | — | — | 25 | ms 
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(Ta=—40~85°C, Vcc=2.0V) 


oo 


Parameter |Symbol| Min. | Typ. | Max. | Unit 
SK 70» 7 ABR | tek | — | — | 200 | MHz 
CS “L” ASR tts | 2 | -— | - | us 
CSty kT y FREES | tcss | 400 | -— | — | os 
Di ty KP y WREPA tos | 800 | — | — | ns 
CS JL KSPR ten | 0 | -— | — | os 
Di JL ERSPS ton | 800 | — | — | ns 
FST" AD EERSTE l tor | - | -— | 4 | us 
FS “0” Hp MBRERS tee | - | - | 4 | us 
CS £1) LH High-Z # COR tor | — | — | 800 | ns 


MMH RELET IS LTHV EA, 


(3) RLSLVTF+—hb 


| 
SK | | | | | 
| 

tors oe ar 


* DK ILD LI 


| | 
root on pene cl 


1 [ 
| 


| 
STATUS VARID 


-F-—Blt, SKOUSEPWICMRALT DIC WRN AAET, 

- READ BF, F—B2I¢ SKOUSEEDWICMHALT DO KLWHWHASZHETF. | 

- WRITE 80 STATUS VARID (READY/BUSY) (¢, BSiAAMBBANEOD CSILSEFPW EY tog LU, CS * “H” ORA 
DOSHWHASH, KROMBOMMBE y KOMANENSECHMET. HECSH, “L” OKA DO ld, High-ZeaH#F, 

-St-FRORTSR, ASABVU ty KOKO-BCSE “L” CELEB, ROMEE- FREER UTC EAU 


DO (WRITE) 


Fig9 HAT -2A2735>7 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LCS5S6AF 


(4) BAHL (Fig.10) 
RAM LABSEBMIS*, ANSNEP FLADT-Z 
(16bit) YU PIVICHALEF,. HK, TORBAOOM 
1) JAAS SK OSH EA WICARALT “O” (FE—EY 
kK) 4HDLEF, EK, UROF-2H SKOWSLEY 
WICIHALTHAEHET,. 

(5) B@xiIAADAE (Fig.11) 

= RRA, AIC ld, ABB RESET GBI ho CBSA 
ARERR EG oTEWNETOC, BEUARSEAI A 
oC, BSAAAREMBELITT SVEPYSHW ET, EK, 

—ECOMStEAT SL, BEASPILASEAID, 

BSREMSECHMCEWEST. KEL, 


mA Lansld, 


SSAA AEM IL SSI hb ST ARECT. 

(6) *jA# (Fig.12) 

CMNSSit, HESNEP RL (AGB~AO) (c, ANS 
hi: 16bit DF— 2% (D15~D0) EHEIUAET, FEO 
BeWAAl, DOMOMWIiAASKIOYT (AZ—-bhEY 
KAAMS 2770778) WE RAH LUD CSNS 
FOWIC EW RA LET. 

STATUS HW LGUEBES (CS= “L” AE) lt teyw lc 
fiEV. Max.10ms, STATUS €#HWT SHE (CS= “H”) 
lt, DOK! “L” (BUSY) FHHANTOSRA, F 
NTOBSEBUHWIEXHADG, APY KOANHE HD 
WVWVE< FES, 


Waa Coot ae "Z 
. ee $0 I Koyooyoiyorey“Y— 


(#1) BAIR (ASZ—b) Evk 


CSHbELMW KR, BMCF-2 “WW FANCLKES, ChHeMBEY KEBMLET,. ELKMED “0” ANKE “1” & 


AALTH, CHEMMEY KEL, UROANL—-Yar ehRLET, CHIMLPICRNSSHBICOU THACT o 


(*2) PEL AA-hTLYTU XL b ABBE 


AIC (cls, RAW UL BSRICNDABWMEP FLAA-hIUVIV ALD hREDHSW EST, Child, LROHA 


HM LEGICRMX SK JO77 &BRLTADNFS TEKKEN, EMP FL AZDF—BEBRRAWTRAECT. EK, FT-hTUTVUAXL- bBHCS Is “H” ICE 


DTC ESL, 


Fig.10 mMAWLYT TIVE S>7 (READ) 


Fig.11 Bei ST IVAT SLT 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LC56AF 


i i i tes \ STATUS 

LULL ALU PR 
to 

oA STV of \ 0 KX KAKA HO KOKO | 
| 

DO 


| tew 


Fig.12 BAYT IVA => 7 (WRITE) 


C3 ne tes STATUS 
ENON 


DI 
| ale tey | 
D $e (BUSY READY 
High- 2 ] 
a 
Fig.13 BYP EL ABSZAAVIAINAT ITT 
(STATUS [C DUT) (5) @PREUAZBEIAS (Fig.13) 
ZXIAABBANEBD CSMEPFMW EY tos (Min. COMSCS, TXRTOV FLA (1287-—Kf) Ic, AN 
450ns) LIBRIS CS & “H” &EGTSeL, BF*AARATH= SHE 16bit O7F—A2&MRICBeAAET, AVT-KF 


BUSY “L”, Gir iiKRE=READY “H” DPHAChHE Dit LU CHSEIAGCOCILE<, —HEBSASETIED 


F o 


BS AAMAS teyw (CHEL’, Max. 10msD4A CT, 


4s SH BIK RE (STATUS= READY) CHS nis, teyw (6) @XjiAAMIL (Fig.14) 

(Max. 10ms) INCE ROMBEAICEPCEET, BSRRAR, BSAAADRMSPtRTTS¢, BFAAS 
DM, teyw KieiAlc CS= “H” &UT, SK, Di lec IEAKRRE HH), LIB RMAAGSEVIRULP NICS + 
ADPASE, BoTHMELTLESTEPSWNETONE, VLeLET. KEL, RAH LASIUERAECT. 
CS= “H” MRXfallt, DI= “L? ELTC HSU, (Fle BEIAABRERROEECT C, Ro CHEUARSEA 
ADAF-bhOKRSORS, FBMYUECT.) COE DASHEBSbEBEASCHMBLET, CNKID GRE 


lk TN COBSUAANAMBICSY THACTT. 


ERCKOb, BEAAR TR, FFAS 
RITSNECCeEHETITOLET, 


High-Z 


Fig.14 @XAAABIEYG TIVE STF (WDS) 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LC56AF 


@ nF RA 
Fig.15 BR93LC56/BR93LC56A | Fig.16 BR938LC56F/BR93LC56AF 
mes - 
[en Mig oF Bt AR 
oie | SOP 
, Fy TUL AD 
2 } 4 | sk | LYUPLIOVIAA 
3 } 5 | oD | Pee ky TXI-K, PELZ, BULYUPUF—-4AA 
4 | 6 | Do YUP UF—Z2WA, READY/BUSY ABBRRRRHD 
e | 2 | vec | wR 
@ ALOFT 


(1) $E-KOX + U LAK 


teYy b 2t yb 6kKyh 16e yb | 
| 
| 
+1) _ KE— FOS RPICB UC # > te Lay E+ 
| + p> PILE CSYL” ! 


ityt 2% k oe So ae 16k yb 


a : CS*L”or Veg OFF (sk) C¥ PY BIL 

bIODES FR CHF v Vt IVARARE. CMR TV, OFF IKT Oe, 
ET FL ANT—FlISRELSNECA. 

Wi Veq OFF(CS="L” © LEBVee OFFEL TK HAY, ) 


~ Fig.17 
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BR93LC56/BR93LC56F/BR93LC56A/BR93LCS6AF 


(2) ABVINTROD ETSY TFICOWT 

Fig. 18 tcmTKDIC, ABLING RIC SK HD “H” ORF 
CStbEWSE, TOMSBEMW Ly YE DI OAR 
REA AACLEDRHEYPSW ET, TOR DID “H” 
Et, Cneibey Kesa*ae, EvhFnetHEOTE 
SraeHW”W ESF (Fig.18 fa A) 

RAVING BS KUSH ON/OFF BIS, BAAS “L” 
DIREC LTC ES (Fig.19 BFR). 


ak: REERORME yy iB 
bm! ZRORMe y bt ie 


Fig.18 REITFA7 3-7 


| ' 

I | 

| H 

CS / | ; 
| | 

) | 

! ) 

| | 

DI 0 | 11 
b 


Fig.19 iEMRITES TS >7 


(3) IR ON/OFF ROSSA 

iB ON/OFF f¥ld, CS & “L” ICL TK ES (Fig.20 
SFR). 

CS dD “H” OAKKE CT ld, EEPROM (S777 74 FURR C 
BWEF. TCHSERMILTSEHICS, Bik ON CIS, 
CS & “L? (F4 ALT FWE-F) IULTCEFSY, 
(CS* “L” ORR, TXNTOAN EX HU RIVLE 
To) | 

+, BRIS POU I clt, BRIT ORBSORE 
Ck, (BRK R< GS CEPBASNET. CO 
CXS, MRCMHOMHICKLK, REF, RBSAAE 
FGSEEHNYH') ET OC, BR OFF RICH CSF “L” 
ICU TK ES, 


AIC (old, BB SIAAPILMRE UT, POR (Power 
on reset) MPR THVNETM, EBRMIEC EMA 
HSE, Veo PHI1.3V CEHETSKEDICRELTSH!) 
EF. POR MFRit, BSIAGRILKRICGW ETD, 
CSP “H” CFE, ST ARICA!) ARERR ZSHZ 
NMPHWEST, KEL, PORMBI, BRONBOAA 
30 C OFF BIC ISAT FLEA, 

Ee, BICRSRBLRORBSEALER CEH, Veco 
BH 2VLLE (Typ.)* Gilt, BEIUABSEV EY KTS 
BRe AML TSH) EF (Vec-lock out EH), 


* BROBLC56A CIE 3BVLLF (Typ to TEU ETF, 


BB U4 


BUG 


(HUF) CS pin Vec (KC PWV yA &HTWS, TOMAlICMIC CS 
“H” (P75 4 TRA) & 4&4), EEPROM lt / 1 XEORBICS 
WREAE, RBSAATSSTNYSWV EF. CSAN*M High-Z 
CHECOMDEDICGSHBSMHSW ETO CCEBSK ES, 

(BUF) Bi ON/OFF BE “L” (Ic TUS, 


Fig.20 


(4) 7Oy7 (SK) DMB EPDW RE 
BR93LC56/BR93LC56F (4, 7Ov 7ieF (SK) OFFS 
75 ED) RS (tr) DRX, DOBBS ITVICHS—E 
WEND/SAAPBSLEBS, ZOy7IORAVDY bic 
SREFEHCTCEPHWN ET, CHEBCEDK, 
BR93LC56/BR93LC56F M SKAHIclk, Yaiykk 
VACARMLTVEST. HK, COMBOMDEZTUYZ 
felt, MOB CRELTHEVETOC, SBULSKAAD 
JA XAPBSTSEDICHHIS, 41 APM 0.2Vp-p LL 
BIESEDICUTC ESL, EK, JOVIONUSEEYM 
W, MERMW ls, CASEWURK GSKGICLTHSA 
L5 

(5) BRI ZAlcDvWT 

BR93LC56/BR93LC56F (4, BAAR SRICSSER 
NZRBOSMEARBCMBELETHD, TORICBROAN 
PEUCSREMHh" ETD, Vec(8pin)-GND (5pin) 
fal(< 1000pF LEME BEDIIT<K ESL’ (SOP D Veco 
\£ 2pin, GND (d 7pin). 

(6) DI/DO 448 43S 

BR93LC56/BR93LC56A [¢, MUL EAAMT DI ECWA 
inf DOtH56, BTSYLAF vy—-hECHMAIOES 
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| 7 BR93LC56/BR93LC56F/BR93LC56A/ BR93LC56AF 


ECLTMWRo TWEET, CH5 Di, DO MTAMICE 
MREMATSCEIKE), 1 HMMS VOICKSILY kb 
O-ILEFSCEMCEETF, 


| BR93LC56/F 
u-COM BR9O3LC56A/AF 


Fig.21 Di, DO SIGS 1 > RAE 


1) p-COMHHAt DOHNHEDF—-#HR BR 
93LC56/BR93LC56A AHAZTS+F7LEC, uw-COM 
HAYS DIATADKFILTFE DOHAPSOIZSWA 
DY, RRCBET SOI, V-FUTZTIDRO AO? KL 
AF-FEMVIAG17OyIG LAW (DO MAIC SF 
S—Eyhk “0” PHAEHS) DAT. 

fei, P KL AF—2 AO=1 OF, yp-COMOWAI, 
DO HTICMINAENSRRBRMC EW, Rise OBA 
hice) EFTOC, u-COM 5 FU BRIBLC5E6/ 


BR9SLC56A OB HAE EHICMETS RODECT. 


as, HIST VICKSIL> hO—-WEld, DOHMH 
S—-Evhk “0” PHASHTUSES p-COMD I/O 

PELAF—2 AO EMAHCH SED, TE—Ey bB 

HIS AREC RW ES, 

2) DOHADDIADAADIA—-KNYF DOT 

DPS5F-APWASH, REXMULTDIADIC I 4 — KIN 

YIENSOS, AMDATSL- TLC, 

-READ HEM DO F—-4HA | 

* WRITE, WRAL GC READY/BUSY {22H H2°S +) 

ET. 

BR93LC56/BR93LC56A OHAEE, CNSHMI74—K/N 

YONA, BAM REE L CRBESAS HOC 

HWNEKA, 

caCld, p-COM & BR93LC56/BR93LC56A DAHA 

J—-V7JERPBESHS R COBEBFICHMUT, uw 

-COMAALNIVEFSROT EDUWECT. 

SK ZANULEIRBET, READY/BUSY KE & (HT 3B 

@, READY {250 “H” PHA?HTH5 4707 

ACCS &@ “L? (ICSE LARLINGARBICSEELTCE 

SU, 5TOyYIWEAA LEMS, READY “H” & BA 

Ey hecael, DIOR ko Tlt, WOSSOE-K 

PEL TLEWETF, 


438 RoHM 


BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


BR93LC66/BR93LC66RF/BRO3LC66A 
BROSLC6GARF  25cxicsit 2) 7 EEPROM 


256 X 16Bit Serial EEPROM 


BR9O3LC66/BR93LC66A l4, BMAIICFOTS LARS @ 4432-t 4E_/ Dimensions (Unit : mm) 
CMOS YU PFILVO B2LT7FOXEV (EEPROM) CF. 


BR93LC66/BR93LC66A 
256 7-—FX16Eyb (4096 Ey bh) HAC, BI-F 
(AIK V7RAL, BMAWL, BSIUASEITICEM CS 9.3+0.3 
FT, ae 7 6 5] 
ByFI> KO—JbS 5S RBRAO IVES FAD Es THhH 
NhET, CNS5SOIAVLYE, PREULA, F—-Bld, CS HH iE 
Ft SK wMFOAY bA—ICLY, DimFFOSAHSY 1234 


NES, BEYWARAPR(C IM DOME, AMAT 
42{28 (READY/BUSY) WAL AAECT. 
BR938LC66/RF & BROSLC66A/ARF OiBU\ It, BXIAA 
MBE, THICEDBSIAAAAEBLOAT, TOth 
OMAE, PISA —CT. | 


6.8+0.5 
3.2+0.2 3.6+0.3 
cm 
© 
nd 2.6+40.2 
oO 
agi 
wo T+ 
aoe 
[an) 


2. 2.54+0.3 7 - | 
8.8250<6 


7.62+0.3 
a) Fekete 


mc 7+ HL BSAA BROSLC66RF/BR93LCS6ARF 


BR93LC66 
2.7~5.5V 
BR93LC66RF 
2.0~5.5V 


BR93LC66A DIP8 a 
4.5~5.5V 


BRO3LC66ARF | SOP8 


m HZ ik 


The BR93LC66/BR93LC66A provides efficient nonvola- 
tile read/write memory arranged as 256 registers of 16 
bits eatch. Five instructions contro! the operation of the 


device. The data output pin (DO) indicates the status of 2 
the device during the self-timed nonvolatile program- Sty _ ape 
ming cycle. : rie on ~T4 
1.27+0.2 0.4+0.1 
© HR 
1) 256 7—- FX16 Evy h#RO EEPROM 
2) arPet soe mpi-kickSBSAANARIE 
an HH LAF 2 2.0~5.5V 7) DIP8pin/SOP8pin &/)\BWNy 7-Y 
@xjAH | 2.7~5.5V (BROBLC66) 8) READY/BUSY 4k8B ze 7 HAE 
4.5~5.5V (BR93LC66A) 9) TILAYL NF FWVAMWA 
3) AS it 10) 10 HAD BH A Day ReE 
B)(ERs (5V AF) * 3mA (Max.) | 11) 10 RIOT — BRD AT AE 
eens (5V BR) : 5u A (Max.) @ Features 
4) BEAW LEED FU AA-—hI VY TU AL bE 1) 286wordX 16bit organization 
5) BXIAAG IH 7 IVD BEB - THRE 2) Single power supply operation 
6) aA ZA LAE Write :2.7~8.6V (BREOLCSS 
RE SLAG OE SA SEE 4.5~5.5V (BR93LC66A) 
BRRABOBSIASHIL 3) Low Power consumption 
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a ZODumMeyeu’ 


_ BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


Active : 3mA (Max.) 
Standby : 5u A (Max.) 
4) Auto-increment of address registers for READ mode 
5) Automatic erase-before write and self-timed prog- 
ramming cycle 
6) Write inhibit instruction code 
_Vec lockout inadvertent write protection 
Write inhibit defaults to write-disabled State at pow- 
er up | | 
Software instructions for write-enable /disable 
7) Space saving DIP 8pin, SOP 8pin package 
8) Ready/Busy programming status indicator 


@ 7Ov7F4 7759 L/Block Diagram 


CS pores 


IJyvFAa—)L 


7JAavyAYrAL-—Yav 
SK 


D | 


1 (3) 


Fig. 


OE int. 


*( )ADREILSOPN y 7 —-Y 


9) Full TTL compatible input and output 


10) 100,000 write/erase cycle | 

11) 10 years data retention 

© A 

VTR, TV, FUL, A-ATF LA, A-—FUARY, 
i, DIPSWORBSMASESE - RBREDECT 
BINY FT VRS 1 TORE 

@ Applications 

Low-voltage -and low-current battery driven: models -of. 
VTR, TV, printer, car stereo, cordless phone, radio 
equipment, replacing DIP SW, etc. 


4096bit 


EEPROM 7UL4 


ATE 


4 (6) 


Fig.2 HARB 
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BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


@ xt R ATER / Absolute Maximum Ratings (Ta=25°C) 


EN ANSEE —0.3~+6.0 V 


BR93LC66 
; BRO3SLC66A 
aT AAR mW 
BRO3LC66RF aso*? 
BR9O3LC66ARF 
RtFia a —65~+125 c 
Siem ew —40~+85 ‘c 
iF BEE Le —03~Voc+0.3 v 


*10 Ta=25°C LE CHAT SHMAIS, PCICDE 5.0mMW ERMUSG. 
*2 Ta=25°C LIE CHES SHSlS, PCICOS 35mMW ERUS. 


@ HER TER A / Recomended Operating Conditions (Ta=25°C) 


| | ss | 
BREE ‘ Vcc 
oe ss 
XR ee 
* Dy AAls BRISLCE6A/BROSLCEGARF OHS TF. 
@ BAH / Electrical Characteristics (Uniess otherwise noted, Ta= —40~+85°C, Vec=5V+10%) 


“w Ame | vm | 20 | = [vectos| v | 

“LU wn@Et | vorl - | - | o. lo=2.1mA Fig.3 
“WY MET | Vo | 24 | Ewes , 
“L” HABE 2 Vo | - | — | loL=10nA Fig.3 
“H” HHH BBEE 2 | Von2 | Veo—0.4 | — | lon=—10nA Fig.4 


ADY-7e@R | L +10 Vin=0V~Voc Fig.5 


a coe 
HAY — 7 Bit ILo | 10 | — | 10 Vout=0V~Vcc, CS=GND Fig.6 
ENF A RS MK 1 Icc1 P| 
a 
= 


ZoVuUMMeyYNcw 


oS 
h 
< 
Oo 
a 
I 
| 
© 
— 
3 
> 
aL 
© 
bh 


ot 


Vin=Vin/Vi_, DO=OPEN, f=250kHz, WRITE | Fig.7 
Vin=Vin/Vi_, DO=OPEN, f=250kHz, READ Fig.7 
S=SK=DI=GND, DO=OPEN Fig.8 


mrreem1 | icc | - 
aM 2 | icce | —- | 
fea 


RAEVKNABR Isp 


tcc | 3 Vin=Vin/Vi_, DO=OPEN, f=1MHz, WRITE | Fig.7 
Sh (ERG HS ht 2 Vin=Vin/Vi_, DO=OPEN, f=1MHz, READ Fig.7 
RAVING Bi | isa | P40] 5 | wal CS=SK=DI=GND, DO=OPEN Fig.8 
(Unless otherwise noted, Ta= —40~+80°C, Vec=3V+10%) 
“"mp@e | vor | -— | - | 02 | v | tor=10uA Fig.3 
“H” HE Vcc—0.4 Pat. es loH=—10HA Fig.4 
Anu-7em | we | -10 | Vin=0V~Voo Fig.6 
MAU — 7 it ILo | +10 | uA | VouT=0V~Vcc, CS=GND Fig.6 
BAL 


O 


Rom 441 
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(Unless otherwise noted, Ta= —40~+85°C, Vcc=2.0V) 


“LU” HE VoL | ee , | 


“H” HABE Vou | Vcoc—0.4 


ADU —7 Bik I | 10 | +10 Vin=0V~Vcc Fig.5 


VIN=Vin/ViL, DO=OPEN, f=200kHz, READ | Fig.7 
CS=SK=DI=0V, DO=OPEN Fig.8 


Ls 
Led 
HAY — 7 eH ILo —10 es +10 Vout=0V~Vcc, CS=0V Fig.6 
MifcASMM 2 | icoo | — | 02— 
ane 


Fig3 “L” HOBART Fig.4 “H” ML AES: allt 


Fig. ANU-7EKHEoK Fig6 MAU —7 Bee ee 


Voc 


f 5¢= IMHz /250kHz/ 200kHz 
Vin= Vv H/ V, L 
WRITE/READ INPUT 


Fig.7 HREHHEOR Fig.8 ASBYIN 4 BRAER 
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BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


@ Brin Poe Bane AA a 
AIC OSMASO BY Dt ld, BBE b BAH L(READ)*" 1 
NBMEWIEW ET, CORRE Y bE # X5A ABIAE(WEN) ea 

lt, CODILSBLW BOBMO “1” AD # & 3A (WRITE) *2 D15~D0 
zALET, #7 FLU ABEAA(WRAL)*? | 4 | 00 fo1xxxxxx D15~D0 
*1 GOW LBBREROBCRLESKIOYIAD al ll las al 1 | 


kW, MELE KU ADF—BHWAICHEH, 3H (ERASE) *? A7~A0O 
WARE? KL ADF —-BEBRLOHNAULET. F y Tihze(ERAL) *2 F 4 fo | 


(A- hI YIU XY biBBE) 
42 BkAA, SP KU ABSAABSERATSE, XiVin EEL OUT hy 
BAR LXE UPC BON TORS 4% & BBA BRL ER, AALEF 2 EREAAET. 
*3 CHSDE-Ki, APY ar-E-—KFELETF. MRROROMEST SL Tid, X-H-(KSEMUSHE< Kav, 


— © 
j=) © 
Pas x 
x x 
x x 
x x 
x x 
x< x 


(2) BERT SUT 
(Ta=—40~85°C, Vcec=5V+10%) 


fsx 1 MHz 


SK 70 y 7 Bie H 


ee ate 
Sk “H” BTS ar 3 ewe 
SK “L” af ix. | 450 | — | — | ns 
CS “L” Befal tcs 450 P= fo | ns 
CSty hk? y TR tess | 50 | — | — | ns 
Ditty hP yy TRA 100 Se ns 
OS ov FR eo ee oe 
Di AJL KBE | ton | 100 | — | — | ns 
F— 3 4" HABER | ter | — | — | 500 | ns 
F— 3 “0” HA MERERS A | tpoo | — | — | 500 | ns 
CS EH WARE E CORT ty | — | — | 500, ns 
CS EHH High-Z ¥ COR tor | — | — | 100, ns 
BSAA 7 VAs ftew | - | - | 10 | ms 
{ES EE Bb E RF (Ta=—40~85°C, Vcc=3V+10%) 

Parameter |Symbol| Min. | Typ. | Max. | Unit 
SK 70 y 7 ARR fsk Fo - | = | 250 MHz 
SK “L” Bal 1 oe us 
CSty kV» Til | tess | 200 | - | — | ns 
Di ty h? » TRA | tos | 400 | -— | — | ns 
CS A—JL FARFRI fitch | 0 | - | - | ns 
Di kv on ao Se 
5-3 1" HIBRERSRS ter | — | -— | 2 | us 
F— 5 “0” Hp ERENT | teoo | — | - | 2 | us 
CS EU AHEES TORT tw | - | - [| 2 | us 
CS £4) HA High-Z ¥ CORSE / tor | — | — | 400_ ns 
ReDso1 7 -tew | — | — | 25 | ms 
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{REY — Rab ERS - (Ta=—40~85°C, Vcc=2.0V) 

Parameter 3 | Symbol | Min. Typ. | Max. | Unit 
SK 70» 7 ARR tsk | — | — | 200 | MHz 
SK “H” gf Hts | 2 | - | - | us 
CS “L” BERS F tes | 2 | - | — | us 
CSty hP y Tifa ftcss | 400 | — | — | ns 
Ditty KP y WASP | tos | 800 | — | — | ns 
CS zk —JL KESRS F tee | 0 | -— | — | os 
Di AJL ERS FE ton | 800 =e |. ee | ns 
F— 3 1 A MBAR tor | - | - | 4 | us 
F—3 “O" Hi MEER | tepoo | - | - | 4 | us 
CS EH HA High-Z # CORE | tor | -— | — | 800 | ns 
MSGRRE IE LTH ELA, 


(3) BRLIiLVAF4-hb 


SK | . | | | 
| 
toys jee ——eHt 5, 


| 
| 

| | 
1 po: 14 t pg 


DO (WRITE) STATUS VARID : 


-F—-Blt, SKONUSBEPWICMHALT DIE WN RMWNIAAET, 

- READ 8§, 77-2 SK DIE LDWICMHALT DO KWHAEHETF, 

- WRITE 80) STATUS VARID (READY/BUSY) (¢, BSiAFMBBANED CSILE FAY) £4) tos LIK, CS “H”? ORF 
DO SUUASH, ROMBOMBC y LFAHENSETHMET. EK CSH, “L” ORR DO ih, High-Z CHET, 


-SE— FRTRTR, ARARU ty KOLH-BCSE “L” ELER, RORFE-KERAULTCE SU, 


Fig.9 HAF —-A22735>7 


444, Roum 


BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


(4) seH UL (Fig.10) 

aco Lane & eM Se, ANSHEP KLAZADF—-B 
(16bit) EYUPIVUICHHALEF, EE, TOKBAOOW 
W) AHR SK OES ED) ICMIRALT “O” (FS-—EY 
kK) €HALEF, Ek, URDNF-2HSKOUSELY 
WICIRAL THASHET, 

(5) SSiAAAAE (Fig.11) 

mig AR, AIC (4, ABS RESET Glick oa CBSA 
ARIK CG oTHWETNC, BEUAGRSEAIA 
lo, BSAA AEMDERTTSVEPSW EST. Ek, 
—ECOMPERATSC, BEUASBILMBAAID, 

BSREMSECHMCEW EST. KEL, MAW LADS 


SB SAAT REM ILA PICK D 5ST RRECT. 
me ae 

Nest, HE SNEP RUA (A7~AO) lc, ANS 
Nic 16bitO 7-2 (D15~D0) €HEWUAET, EEO 
BSiAAl4, DIOMWIA4A SKIOVT (AB—bEY 
KADD5 2770778) WS FRH LEO CS MOS 
POWER LET. 
STATUS @#8@H LGUS (CS= “L” HIE) lt teyw tc 
fi£\. Max.10ms, STATUS WG SE (CS= “H”) 
Glt, DOL') “L” (BUSY) PHASHTISRA, F 
NTOMBEBUIAWUEPANG, AVY FOANHRTH 
BUVE CE AU 


fF 
* LPAI LPL PLU 
1 2 0 faa XRY) re 2 


(*1) BARR (AB2—b) Ek 


CSMbBEMWR, ROCF -BM” EANLELS, CHeMBEY hCBMLET, EKEMO “0” ANE “1” & 


AAULTH, ChemMBEY KEL, LURMOANL—-YareRMMLET, CNIMLIEICRNSSHBICOW THETT. 


(*2) PELAA-hTY IU XD bBRE 


AIC told, MAM LABHICOABMEP FLAA-hITLIVUXAL hRMAEDHVET, Chit, LRONHA 


MLETICRE SKIOY7EBRLTAATFTS CEE, EMP FL AZDF—FEMRRAWTRRECT. KK, F-hTL TUVALU RBCS ld “H” ICR 


DTS ESL 


Fig.10 BAWLYTTUA4 37 (READ) 


DO 


) XZ MILLE 


Fig.11 BAIAAAREY TIVAT SLT 
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BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


. fe 
«2 OLPLPLLPLLLLPLLLLPLZZZ 
; 


Li 

| 

J 

iP 
ee ME o 
| BUSY / READY 


tew 


Fig.12 BXIAAGIINGT 2S» 7 (WRITE) 


cs | f~ t tes 
{ 


/ STATUS 
| 


a Pas races 


High - “a en 


| 
| 
| | ~~ t 
| | sv | 
SS ey ee 
! 
<> 


lew 


Fig.13 #7 FU ABSIAAYTIWVATSILT 


(STATUS [CDUT) 

BZIMAARBSANEBOD CSUMEFPH EY) tos (Min. 
450ns) LIREIC CS & “H” EGFSL, BRAARAH= 
BUSY “L”, aaS7##81KHR=READY “H” PHA SHE 
To 

a DS HBR RE (STATUS= READY) @ 4% tld, tevw 
(Max. 10ms) INCH ROMBEITICEP CSET. 
COKM, teyw KAI CS= “H” &UT, SK, DIIC 


AAPKGEE, Bo THELTLEDCEMPHW ETON, 


CS= “H” OBimild, DI= “L”? ELTC KAU, (F¥lC 
AH#F- bOKXNSOBS, FBMVUESCT.) COE 
lt oN CT NBEAARSLAWUTHATCT, 


(5) @P FU ABSA (Fig.13) 

COMBE, TXNTONP KYLA (1289—Kk) (ct, AW 
ON 16bit DF — 42 ARRICBRIAAET. 17-KF 
Bit lb CHSACO CLE. , BSAA ETILM 
@ XGA RSPAS teyw (cfel’, Max. 10msDACT, 

(6) BWA IE (Fig.14) 

BRIAR, BSIAPAREMBERTII Sc, FEAAS 
JEGKRR CE), UBB SUAARBEVIRDATAICE + 
VEIVLET. KEL, MAW LABILEATARAECT. 
Ge SIAAAREKREDOEECT LC, Ro CBSIAARSEA 
ASHKEBSbRSAACHBLET, CNKDILRME 
ERC EMILS, BEIAARTRl, BKVUSMALSSe 


en ee J IID 


SHENSILEDT TH LET. 


Fig.14 BAIA4GBILV TL ZIVATS> 7 (WDS) 
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@ fT RAR 


ZTODumMmMeyWycw 


Fig.15 BR93LC66/BR93LCE66A 


ees ie oF BBB 
1 FyTRLIKAD 
2 YUPULIODYIAA 
3 | Dh. bee yy bh, ANI-K, PRFLA, RUYUPNF-BAAR 
4 | po | YURI F— FH, READY/BUSY MBBIRAERARHD 
5 GND FIVE 
6 SEH 
7 ee 
8 Vcc SiR 


@ fA LORE 
(1) BE-KFOX +> ILA 


<READ> 
Babak y b 
ae pik Qe yb BE yb 16eE Yb 
= Ss Y—FE—KFOSRMICSU THE v UIA RE 
+ > Ibs 2 CS“L” 


<WRITE, WRAL) 


a > CS"“L”or Veg OFF (x) C¥ ¥ VU IL 

bi WDWSFR CHF y VU RIDE, “MRT 
Veo OFF IST HL, EP FL ADF—VY lS{REE 
SHEA 

WiVe,e OFF(CS="L°X LEBV,, OFFELT LC FAL. ) 


Fig.17 


Rom 447 


vs _ BR93LC66/BR93LC66RF/ BR93LC66A/BR93LC66ARF 


(2) ARBYINABODSA TY TCOWT © 

Fig. 18 lomTFHEDIC, AALINT RIC SK D “H” OF 
CS €b LIS L, TOWSEPMAWY Ly YC DI ORR 
EEAIAACLEDREPSW ET. TOR DID “H” 
He, CnheBey KEAGL, EvhFnetHC TH 
SPS” ET (Fig.18 Ham) 

ARVIN REKUBR ON/OFF Fld, BADE “L” 
OURRBL LTS ESV (Fig.19 BFR). 


ara: RS TPRRO RR y b iia 
br: RAROBE y b iia 


SK | | | | | 
| 
t { 
i > 
CS / : l 
; | 
| 
! 
| 
DI \ 0 / 1 X 


Fig.18 RENFAT SY 7 


: | 
- a 


Fig19 IEMEIER TS > 7 


(2) iB ON/OFF ROIS SA 


SF Caden PN 


2am ON/OFF AF Id, CS @ “WL? ICU TC ES) cr 20 


SFR). 

CS ** “H” OAKKE Slt, EEPROM IS 777 7 WIKRE 
EWES, CHSEMILTSEOIC Sb, BRON Bild, 
CS & “L” (F747 ALI TFWE-F)IUTC FES, 
(CSW “L” DIKRClS, TNTOANREX HULU LE 
Fo) 

Hk, BRS PORWR, SRI ORBSOVE 
lok, RIKER <i COPBASHET, CD 
Xb, MRCMHOMRICKH, REE, RBXAAL 
FTEHCTNPSW ETO, Bik OFF RICH CS & “L” 
(CUTS ESL, 


- onreset) li 


AIC (lt, BBXIAABILSEL UT, POR (Power 
IT CHW ETH, KERMECRHS 
tBZEM, Voc PH1.3V CRETSKIICRELTS) 
EF. POR HFRS, BEAARILRBI GW ETD, 
CSP “HH” CHL, ST AHICKW ARERR GSSZ 
DPSVEST. EEL, PORE, SRONHOAA 
3h © OFF RFI IS ENTE LEA. 

ec, BICRSRBEEBORSSACEMCED, Veco 
DH) 2VLLE (Typ.)* Gilt, BRUARBEV Cy kTS 
Ee ARMLCTBW EF (Vcc-lock out El). 


* BROBLCEGA Cit BVLLE (Typ. to THEW ETF. 


Bu pil BUY Gil 


(Bul) CS pin VeclL FUP yAFSNTUS, COMBSIPIC CSH 
H” (7754 FRR) £&, EEPROM It / 1 ZSORSEICE 
WREME, RBSAATSETNPSW EF, CSANPF High-Z 
CHIDAMDEDILGSBSYVSW ETNCCERSK ES, 
(BUG) Bi ON/OFF BF “L” (C3 TUS, 


Fig.20 


(4) 7Oy7 (SK) DMbBEPW EE 

BR938LC66/BR93LCE66A It, 7Oy 7 ta (SK) OES 
WEED WAS (tr) ORK, DOBSITVICbS—F 
WENDSTAPYBSBLEBS, TAYIDRADY hiek 
SREECHRCTCEPSW EF, CHEMCEDIC, 
BR93LC66/BR9O3LC66A M SKAHIclt¢, Yastyvkk 
VACARMLTHEW EF. EK, COMBOEAZTUYZ 
tals, HOB CRELTHV ETN, SLSKAHIC 
JA AZPBSTZLACHEnH!, 


J 4 whey 0.2Vo_5 s by 


RICE SEDICUTC ESL, FE, VOVINOWSEEM 


, MERRY lS, CXSEWIRK CEELIICLTC KSA 


~ Nz 


(5) BRIT AlicDwT 

BR9O3LC66/BR9O3LC66A It, BLIAARTRICSSER 
NZRBOSACARCMELETYD, ZORICBBOSH 
DPECSARBEPH") ETD, Vec(8pin)-GND (5pin) 
fallc 1000pF IEMDRBEDIITC ESL, 

(6) DI/DO 48t S4S 

BR93LC66/BR93LC66A It, RIT LEA DMF DI EHDA 
Wat DO 66, FI SL AFF ~y—-hECHMAOES 
CUTRWRa TWEETY, CN45 DI, DO THICK 


448 RGM 


BR93LC66/BR93LC66RF/BR93LC66A/BR93LC66ARF 


HMRREMATS CECE, 1 HMAITUILSIALY Fb 
A-WeEFoaCEMPCEEF, 


BR93LC66/RF 


ue COM BR93LC66A/ARF 


1/0 PORT 


Fig.21 Dl, DO ll > 1 - HME 

1) p-COMHWAE DOHDNCOF-FE8R BR 
93LC66/BR938LC66A AHAAZTiY-7EC, u-COM 
HAYS DIADHADKITTFE DOHAPSOESHA 
DY, RRICRETSOI4, UV-B T 7 IDAFD AO? FL 
AF-BZEMVYAGC1IOyIGA TIL (DO Mnf lclt 
S-—Evh “0” PHAASHS) DATT. 

REIS, PKL AF—BAO=1 ORF, u-COMOWMALE, 

DO HMPFICMINANSBRBRCHW, RTOS PK 
hice ETO EC, yw-COM & FU BRIBLCEE/ 
BRO3LC66A OS RAEN HIME TS ROVECT. 


“aes, 1HIMSTVICkKSIY hO-WEFld, DONMAIC 
HZ 2s—Eyvbk “0” PHACSHTWSESU-COMD I/O 
PRLAF—2ZAOEHAHCHSEO, Fi-Ey bh 
Ht REC GWE. 

2) DOHADDIAAADI4—-—KNYF DO iF 
PHF-ASPHASH, REWBLTDAAICI4—F/N 
YTENeEOl4, AHNSTI-TEFE, 

- READ #@M DO F- BHA 

- WRITE, WRAL C0 READY/BUSY (25H $24 !) 
at ee 

BR93LC66/BR93LC66A OHMAELF, CHSODI74—K/N 
YIM NS, BRASH L THB ESASAEDC I 
HWEtA, 

c<aClt, p-COM & BR93LC66/BR93LCE6A DHEA TD 
V-7BRORESHS R COBERMPICMUT, u 
-COM ADUNIVETDMRD CEP DE CF. 

SK EAA LEAKE C, READY/BUSY tHE (HHT Se 
&, READY (250 “H” PHACHTH5470YT7L 
AUC CS & “LL” (ISSR ELARLINGRRBRICEC UTE 
SU, 57TH yIWEAALEBS, READY “H” € Beda 
Ey KeaRL, DIDRRIC £5 Tlt, WOS FDE-F 
PHELTLEWETF, 
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a ZODumMmMeEyNeu 


BR6216A 


BR6216A 


BR6216A (4, 2048 J—-FX8 Ey higfkD CMOS AZ 
F477 RAM CT. SVS CHER AE CH, A 
HAMS TILILV INF TIVCS, FHBREO HES Ht HF 
Se (cba <, BSRBEE COP TC Hictea ees Riz M 
NEED, NyFU-—NY DIP yTICRECT. EK, P 
DTRAEVITIEBRPAULED CATS UATRHVRS 
CG, BRIT —-AEMBLET, 


The BR6216A is a CMOS static RAM in 2048 words X8 
bit configuration. It is operable using a single 5 V pow- 
er supply and inputs and outputs are TTL compatible. 
Current consumption in standby is so small as stored 
information can be retained even at a power supply 
voltage of 2 V. Therefore, it is most suitable for battery 
backed-up system. In addition, access time is equal to 
cycle time, so timing design is very easy to process 
data at high rate. 


© ik 

1) 2048 J—F 8 Ey KKM. SRAM 

2) 5V M—BiR+10% BHYHS 

3) BxRU-— kV 7 + ZS : 150ns (Max.) 
4) PTRALUT TIVES TA 

5) Fl CMOS 277 

6) SRBE 2V COF— BRISATAE 

7) AWA TTL AL INF Dv 

8) KiB 


16k bit Static RAM 


@ AHZt3&R/ Dimensions (Unit : mm) 


2) 
o) 
+ 
To) 
= 


To) 
oO 
+ 
ies 
a 
oO 


@ Features 
1) SRAM of 2048 wordsX8 bits confriguration. 


2) Permissible voltage regulation + 10% for signal 5V 


power supply. 

3) High-rate read access time : 150 ns (Max.) . 

4) Access time is equal to the cycle time. 

5) Peripheral CMOS type. 

6) Data can be retained at a power supply voltage of 
2V. | 

7) Inputs and outputs are TTL compatible. 

8) Low power consumption. 


@ Az 
AA 


@® Application 


General purpose 


450 | 7 00345—47—R4G661 


BR6216A 


@ 707447759 L/Block Diagram 


Input 
Data 


Control Column 


Decoder 


AO Al A2 A3 


CI 
ae 


Circuit 


@ xt ATHY Absolute Maximum Ratings (Ta= 25°C) 


*1 9 /NJL AHR 50ns OHS > —3.0V Min. 
*2 Ta=25C WE CHAT SBSls, PCICOX 6mwW FRUS, 
MMM RETH It DU THEW EGA, 


© HEF A / Recommended Operating Conditions (Ta=25°C) 


@ BifFE-F 
I> KAI 


= So | / oO. | BHsH# 


BxiAH Faa15i EERE 


Xi Vie Rid Vi DEBSD 


ROAM | 451 


BR6216A__ 


@ 2H) / Electrical Characteristics (Uniess otherwise noted, Ta=0~70°C, Vcc =5V+10%) 


Sets NE a icc | - | -— | 40 | ma 
ZEVINASKR Isp | ie 3 mA 
RADIN 4 BH Piss | o- | = 50 BA 
Annee? ever we ee oe 
eR” ev | - | - | 10 | pF 


*1 ADBEO/NLAHD 50nsLLFORS, —3.0V 
*2 CONFA-BASHMHESNEEDCTSES, FUAIMECT. 


Y— KT 4 V/ Read Cycle 


Parameter 


Y— R47 JLASR 
PRVLAVIVARE 


FyTReuIbhr7eAznstal 


HAT R-TIP 7 & AR toe 

HAT R-TIVSHHAY LO-Z (CSE COREA toLz % 5 
FyTFAALUT bRHAAPY HI-Z ICE SE COR tcHz 

HAF 4 AL—-TFNVBHAY HI—Z (Ce S E CORE tonz 

HH 70 RS Ae 


SI hkt 7I/Write Cycle 


Parameter 
DHRU 7 IVER 
Fy WBE 
FRU AB RS Tal 


PRAY hY y TiFlal 


Sf KINDA 
PEL RS 


HAT 4 AL—TIb + WARES toHz 


WE HAIO-7F 74> 7 Ral 


ANF—S ey bESE 
ADF — BREA 
WE + Ht y RRSP 


-~ 
QO 
= 
: 
ibe) 
io) 


t 


ACHERE (Ta=0~70°C, Voc=5V10%) 


ADINWALNIL 


> 0.8~2.4V 


ADMBEBEMY, WHFS!) BL: 5Sns 


AHNASTIYLAILNIL 
WH A 


452 


>1.5V 
-1TTL F— K+CL=100pF(AN-7, VIRBtEt) 


tw Lesa! 


Conditions 


IoL=2.1mA 


loH=—1.0MA 


Vin=0~Vcc 

Vout=0~Vcc 

CS=ViL, I/O ; OPEN, Duty Cycle=100% 
CS=Vin 

CS=Vcoc—0.2V 

Viio=OV, Ta=25°C, f=1MHz, Voc=5V 
VIN= OV, Ta=25°C, f=1MHz, Voc=5V 


BR6216A 


{RS RS EST — 2 RISA] (Ta=0~70°C) 


Parameter Symbol Min. Typ. Max. Unit Conditions 


$— 2 RsBREE CS=Voco—0.2V 
* 1 


F— BRIS i CS2Vco—0.2V 


CS 7 — 2 RFRA Tal tcpDR Fig. 1 B88 
5) Fal AST tR 


Fig. 1 88 
* 1 Ta=0~40°C OWS, 3 uA MAX. 
*2 tro=U-— FUT 7 IDES 


cs Zo eee AA 


Fig.1 (RB iR SET — 2 RR 


@ 245 .7F +—b/Timing Chart 


Address 


tonz 


Valid 
High impedance Data Vali 


Fig. 2 U-RYT ILM 


RoOHM 453 


BR6216A 


Address 
tar 
ROS SON 
‘ : \ LAS ose tetatete, H 
Dour Previous Data Valid REE oP) Data Valid 


Fig. 3 Y—RHT JI 


twe 


ton 
Diy Data Valid 
Dour 106 


High Impedance 


Fig. 4 st hort 7ivi 


41) U—KH AOC, WEIN DNIU—-EL LET. 
332) hSL UY aLIsESRAED 5t500mV CHE LEFT. CONFTA-BSSRMESNHLSOCSLEK, FU TIECT. 


33) OF HO -LAW—BL LET. | 


454 : nom 


BR6216A 


twe 


S 

R 

A 

M 
Y 


| i ¥ie : 
Din Data Valid 


a 


D OUT 


Fig 5 DRY T TIL 2 
331) Beal cSO—¢ WEO—-O4-N-Fy TH (twp) CRTFSNET. 
3 2) twp lt CS Rik WEDUT HP BOAODWLSE EPW DS tye DBDW FCHELET. 
$3) COMMAHC, /OMFO MARAE SSC SIH HICH L CHMHAOA HES EMM LTSEW ELA. 
34) CSO-OSEBY, WEO-OBBLARD, BU< (It WE BBOR(CC SBS, MAINT TUE FU ARMM E NET. 
35) OF O—Kc-#ELLETF. 
336) Dout 4, COFT bY TIVBSEAAFT-ACMUHACT. 
3E7) Doyt l4, ROP FUAHAWLIF—-2CTF. 
+g) COMPIRC CSPO-DER, VO MFI HSOC, COWAICHL THMHOANHES EMM TTSAV ECA, 
$9) hSL UY aLILES RED 5 +500mV CHELET, CONTA —BISMAMESNEOOCES, HUTIVMATT. 
5E 10) twuz '¢ CL=5pF OBMAt CHELET. 


@ mF AA 


Wnt 4 

AO~A10 iV RU AZAD 
(/00~1/07  : F—-BFAWDA 

OE SPURS Y RT RAFI 
WE SFT hI R-TW 

Voc : +5V 

Vis oe de Ba 

cs [FyTFRLTIb 
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- BR6265 


B R6265 8K X8Bit 64K SRAM 


BR6265 It, 8BKX8 Ey hHRMOM CMOSART 1 YT 
RAM GC. 5V #H—BRCHEAAEC HY, AMADIS 
TIL CBMAIAEC ST, DVUAYF-—kCMOSFANTAE 
OC, JSRRROHBSA |\as<, BRBEE 2vick 
FT bF—A2DRECRSED, Nu FUNNY TPIT 
(Call CF. 


The BR6265 is a CMOS static RAM composed in 8KX 
8 bits. It is operable with a single 5 V power supply, in 
which input and output pins are connectable directly in 
TTL. It is most suitable for a battery backed-up system 
thanks to a silicon gate CMOS device of which the 
power consumption in standby is so small as, even if 
the voltage of the power supply is decreased to 2 V, 
data can be retained. 


DIP 
28pin 


(600mil) 


BR6265-12LL 


© RR 
1) 81922 7-—FX8 Ey ba 
2) 5V B—BiR+10% PHYS 
3) Aid CMOS 277 
4) BoxRU-— FP 7 & ARSTal 
5) BEART AYIAEY 
6) BREE 2 KIL COF— ARRAY BBE 
7) AWD TIL AL INF FI 
8) AABN 
By ERF : 248mW (Max.) 
AS YIN 4 BE 10 W (Typ.) 
9) A-hINT—-S9 DBR 
10) DIP 28 pin (600mil) Sy 7-—Y 


@ 44234 / Dimensions (Unit : mm) 


2 
oS 
+ 
N 
“ 
wt 
pe 
-) 
+ 


33.02+ 0.5 


3.29 


@ Features | 


1) 8192 wordsX8 bits configuration 

2) Permissible regulation is 5V + 10% for a single 
power supply. 

3) Peripheral CMOS type. 

4) High-rate reading access time. 

5) Completely static memory. 

6) Data is retained at a minimum power supply voltage 
of 2 V. 

7) Inputs and outputs are TTL compatible. 

8) Low power consumption. 
In operation : 248 mW (Max.) 
In standby : 10 yu W (Typ.) 


VONtip no ate [ANNI AaAnleana 
) DIP 28 pin (600Mil) package. 


@ Application 


General purpose 


456 00344—47—R3G609 - 


BR6265 


@ 70773847759 L/Block Diagram 


@ 
Row Memor 
y 
ee Buffer e Decode Ee 256 x 256 


ae a hak 
Buffer ale 
Bo es 


e Column Dec 


~ 


oe 


a 
Buffer 1/O Buffer 
be. O 


1/0, ~1/0, 


@ #6xXtH AS / Absolute Maximum Ratings (Ta=25°C) 


EN DAs V 
aT aia mW 
(Rpm 6 
2) Pim si 


*1 /JNIL AR 50ns OIBS > —3.0V (Min.) 
*2 Ta=25°C LIE CHAT SHASlS. 17°C ISDE 6EMWRKUS, 


@ #£2250/F 4&4 /Recommended Operating Conditions (Ta=0~70°C) 


Parameter 


NITVE-BY2 
Pi ame 
Vir | Vin | VI HAF AL-TW 
Min_| Min | Vin | Beast L 


FF ABE IA FE 
BOT FAA RE 


X> Vi Vip DESB SD 


NGM 457 


BR6265 


@ BAHT Electrical Characteristics (Uniess othewise noted, Ta=0~70°C, veces ey! 0%) 


CE1=Vi1, 
FBS Sik ICCAt mA CE2=Vin, I/O : OPEN 
Bt, TILA h 
Tz 4 eS . CE1=Vit, CE2=Vin 
sales teens CE1=Vcc—0.2V, 
Vi/o=0, Ta=25°C, f=1MHz, 
oS 
Aare | poe | - | fe | oe Vec=5V 
es Vin=0, Ta=25°C, 


*1 ADBEOD/NIAZARY 50ns LL FOS, —3.0V 
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BR6265 


@V—KY¢ 4 7 JL /Read Cycle 


BR6265-12LL 
Parameter Symbol Unit 
Min. Max. 
PRELAPI AR SS ns 


| tw | = | 120, 
Fy SL R—-IWP I 2 AR (CEM) /120| ns 
Fy TS{r-TINWP TAR (CE2) | tcoz | — | 120! ns 
MALA-TUP Oe AR eraeary ns 
HL ARS Pa ton | 10] — | as 
CE1 CE2 HAL y KRERS a 2E eS ns 
WAT R-DUMDU ty RRSP (oie ns 


Fy TSF rt eeThwnga-F17-7 H 
FyTSF¢eve—-TPwwAIA-F1-7 tou 


Coma 


q1¢ 

= 10 
ow 
aw 
fo>) 
ip) 
o> 
qn 
i 
fh 
nm 
= 


ns 


N 
Pi st 
oO}; Oo 


ns 


N 


@77f KY 7I)L/Write Cycle 


Parameter Symbo Unit 
Ft kt 7 JUASfal men ns 
Fy THRARKSAY a5 | — | ns 
PEL 2a sHRS | tw | 85) — | as 
PREAGY hy Whatal | tas | 0 | —~ ns 
ST hINIVATR -twe | 70 | — | ns 
WE Hi 77s ERS twa | 5 | — | ns 
CET, CE2 Hi A sBazns hl twat | 5 | — | ns 
Es tpzO—F 4 > TRS twiz | — | 40) ns 
RAF—B ey MPA tow | 50] — | as 
ANF — SARIS -10] — | ns 
WE «HII ty RRP tow | 5 | — | as 
AC MERE (Ta=0~70°C, Voc=5V+10%) 

ADINIVAUNIL > 0.8~2.4V 

AAMSEEDM'), W5 FD +) BSA: Sns 

AHAATIUAVAI 1.5V 

Hi 7) & fer D1TTL — bk RU C_=100pF 
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‘BR6265_ 


© EB REEBT — ARR (Ta=0~70°C) 


CE12=Vcc—0.2V, CE22Vcc—0.2V 


CE12=Vcc—0.2V, CE22Vcc—0.2V 
— FRE IccpR”' or CEo<0.2V, Voc=3.0V 


08 #'— SRIF Cae ses ee 
aifeevmets | tk tro | | = fons 


*1 Ta=0~40°C DIBS, 3y A (Max.) 
*2 tac=U-— Kt ZILIA 


(KERB EST — 5 Rte 


Data Retention 
Mode 


CE1=V,—0.2V 


Data Retention 
Mode 


CE2S0.2V 


Fig. 1 BREET — 2 Ratt 


@ 44 SU 7F+—b/Timing Chart 


Address 


Dout Previous Data Valid RERRRRS 


Fig 2 YV-FUT ZVI"! 
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| BR6265 


<ruon 


CE2 


Ce aa ae ae ge aes 


Dout SOS Data Valid 
High Impedance (OCB 


(WE=V,,) 


Fig.3 U-KYT TIN 2*' 


*1 YU-KYA IWS, WEM/ATENI—EELET. 
*2 OElt, O-LNI—-EELETF. 
KB OLY Y avis RIKRED 5 t500mvV CHELES. COND A-BISSRHMEASHNEEDCHE<, FUTMECT. 


twe 


Li 
cei ZZINDS, © AZZ 
02 YW ns YY 


WE CZ 
\ N 
Zs 


<a 


tow ton 


Din Data Valid 


| tow 


> twuz 


een High Impedance 


Fig.4 DX KH17Ib1 (WEAY bh W*!) 
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* 4 


* 2 


*3 


* 4 


*5 


*6 
*7 


twe 


. Se 


| PES 
Din ; Data Valid 


4 
xs 
Dout QS 


Fig. 5 DI hYTT7IL2 (CE1 AY KO-I*") 


twe 


si ces 
Li ee Lo 
LE SLE 


Trt 


ton 


Din {| Data Valid | 
twuz 


Dout 


é COX) 
OOK KOOOOOOOY 
ROKK OY 


Fig 6 Fk IIS (CE2N> kO—J*") 


FIRYTAWOMS, VnELSVLCT. 

/O MeF OHA HSAs, HMA CMMANOANES CAMMLSUECK ES, 

tow |4, CE1, WEP O-LAI, CE2P/ANTUNIDOMMCHS, CELOUS FON, HSU CE2NWSLEMNW PS CEI, 

WE 325 Ed) & SUMS CE2 DISK EPWI DLS SPRUE COMMCERS HET. 

twp it, CE1, WE O-LNIL, CE2D/T LN LOMA CS, WEDS FRY DS CEI, WEOUBEDW, SS 
CE2DISE FRU DESKS PRUAE COMM CERSHET. 

OE RAT LAIL, CEL BAT UNL, CE2KO-LAIL, WED O-LNILOWUFHOMSICHW TH, Doyt WATT LE-F 
VARRICGW ET. | 

Dour 4, TH KH TUNBEAAF— 32 LMHATT. 

h7LY Yaris, ERRKED St500mV CMELET, CHOEONFA-AUSRAMESHELEDECE<, HUT ATT. 


462 3 Rom 


BR6265 


@ mF TAA 
S 
A 
Ree i HE : 
Voc 5V+10% DBR 
Vss PAWAOBREBE, OV 
AO~A12 8192 Nf KDOXEV-PRLAAA 
1/00~1/07 BEY KOF-BAWKA 
CE1, CE2 Fy FtR-TFWaALY ha-wAn 
OE PYUKPy hTR-TPW AY hA-WAD 
WE SHKTR-FWALY hO-WAA 
NC ARF» 7 ¢ RES 
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INF FU» F IC/Hybrid ICs 


NAF TVUy FIC Rawle DUT 


WATY y FICK aARICOLYT /ROHM Hybrid ICs 


H-ALONVATU yy KIC, BNR w sin, + 
MARSH, SAR - SARRARIN, Bikaxatteit, #82 
CT thi, BERRI CDH SM SHINO REC NKAHER 
BOS Han CF « 

PRO) ALCP SBR RILECOCEBICHIDA CHS 
AIC, Based, OAM, St Bliss o COBRA S 
l4U0, VIR, 4-FtFAGECOREM(CBESE Chaar 
DE CCMREWOKLEOTHHN ET. 
A-LONAIAUy Fick, SbRRORMBY-- Arcs 
WIATSKO, SR, CHART, Mt, MHS CICS 
Dt T TaBRROLEWI SEI, DENAZTLT*EHBLT 
BWNET. 

1)BXYU-Z2% 

TU > baCRIREICIC, KOY VAS, FIA-K, 
Hes, ALF LUyaecOF yy Tien et BA ULK BIN YT 
YLENA FU y FICECT. RIO AR CHaaItLET. 
2)BYY YU -X 

PMSF BREECH - inthe SARE L, IC, kF 
VVYAR, FIA-K, AVL FLU YR EDF y TREE 
RULEBIN y F-VYULEANT FU y KICGTF. 

3) BZ U—-X 

PIV FAR LACS + Ae BARE MIL, ICN yy 
h, ERMAN y hEERBRULEENY T-YUREB 
EE, SRMEDI\I TU» FICGT, 

4,BWY J -X 

SBRRO CLV, Fy TRA RT 1 ATU—b 
BRS, UPR SAARC OKELTH, IVT FU KF 
FISIONY—-EEMELT, ty KRRMIDEECHERUE 
LET, 


@ HH, PO)Oy hk ChHRMEUYELET, 

CHAS SSCH, WttisRHAfallc CMBOU << MEB 
CHRIEUELET. 

@ SREP RALLET. 

NIT y FIC{ER TTI CEI EW, FA AZDTVU—-bR 
nO ASD wile CX, MHEORMREPALELLET, 

@ HoMSMRENT TU y FIC(ELETF, 

@ (Raat ERBAD OHRATICMASHTUORKES, EAU 
Yy JICORH, RUZTORWEARZEtT FAV y- 
Ce mMELET, 


ROHM’s hybrid ICs are mainly backed by our original 
resistor manufacturing technology, semiconductor manu- 
facturing technology, thick film/thin film manufacturing 
technology, circuit design technology, assembling tech- 
nology, and measurement technology. 
ROHM stands ready to meet the customers’ demands for 
miniaturized circuitry and higher densily component 
mounting. Our products are highly acclaimed for their 
reliability in many fields — in industrial products such as 
automotive electrical systems, in office automation 
equipment, in measuring instruments, and in consumer 
products, including VTRs and audio equipment. 
ROHM's hybrid ICs are of four types so that the customer 
can make a selection depending on the necessary de- 
gree of integration, operating conditions, price, and time 
for delivery: 
1) BX series 
Chips of ICs, transistors, diodes, resistors, and capa- 
citors are mounted on a printed circuit board within a 
package. This type of hybrid IC can be produced in 
the shortest amount of time. 
BY series 
Conductors and resistors are printed using a thick film 
on an alumina base and chips of ICs, transistors, 
diodes, and capacitors are mounted on it within a 
package. 
BZ series 
Conductors and resistors are printed using thick film 
on an alumina base and semiconductor pellets are 
mounted on it within a package. This type of hybrid IC 
is of high-integration and high reliability. 
BW series 
In this IC series, hybrid technology is applied in order 
to mount any type of component the customer re- 
-quests, such as chip components or normal discrete 
components, on the set circuit board. 


2 


— 


& 


= 


@ Special specifications and small quantity manufactur- 
ing are negotiable. 
ROHM serves the customer's need by manufacturing 
a small number of products in a short period and at 
reasonable development costs. 

@ Enhancement of reliability 
Use of a hybrid IC circuit arrangement reduces the 
number of discrete components, resulting in the en- 
hanced reliability of equipment. 

@ Any cifcuit can be composed into a hybrid IC. 

@ Beginning with the circuit design phase, ROHM will 
develop the customer's hybrid IC including the devel- 
opment of a monolithic IC and its peripheral circuit. 
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IN FU 7 KF IC/Hybrid ICs 


NWAWVUy FIC Rall JIT 


en & — 

1) BFBRO Nt, PRLOMEC BSE ET. 

2) SF MEOW CLEISUSERMPALLET. 

3) RAOGAAB OBIS ASEM, MERA, EM 
B CBSE CORBY MRILCE ET. 

4) AB, BREE 4? 4 FIOM T LEORED OAL 
LET, 

5) BIOMED CHET. 

6) F474 ATU — bh aBaRICLEN CT BAe /IOLL Fc ia 

—INCRET. 

1) FISENP RL EW AL-KEBEWLY OMRECE 
WET. 

8) FISERARI DRE CX, BHOMRMEP SOV ET. 


oh & 

BARBSido, OAR, MAR, JT-E 1-4, Badke, 
SPat Mita, BERTH, Ross, ST Ras, t- 741 4 
it@e, VIR, TV IY,AAF,SYrEaC, 


@ HICK L TOS 

KiO76, $HABROAGBS SBA EY 3D 
A (NRE) (CHAT SEOCMHT SBSH, MaKe 
BO < MMA OVE CT. 

Matt TU y FIC ReaD RMR CRMT SPAM 
DEELTHS, BMHESRBMICSMUAHE<KC ES, 


@ Features 


1) Beneficial to miniaturization and weight reduction of 
electronic equipment. | 

2) Improvement of the productivity in the assembling 
process of electronic equipment. 

3) Task saving in purchase management, bill processing 
and inventory control owing to a reduction in the num- 
ber of parts. | 

4) Increase in the manufacturing capacity in the assem- 
bling process without increasing manpower and facili- 
ties. | 

5) Security of know-how of circuit technology. 

6) Reduction in the board area by 1/10 or more over 
using discrete components. 

7) High product rotation. 

8) Reduction in development period. 


@ Applications 


Automotive electrical systems, Office automation equip- 
ment, Radio equipment, computers, telephone sets, 
electronic measuring instruments, automatic vending 
machines, copying machines, electronic musical instru- 
ments, audio equipment, VTRs, air-conditioners, cam- 
eras, sewing machines, etc. 
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INF 7') » F IC/Hybrid ICs NWAFVUy FICMRY ATL 


INA FU y FICK LY ATL /The ROHM Hybrid ICs Development 
System 


HADLANAT VY y FICT HAPLNGIA TY vy FICT 


LD ta 2 
RASA Eo TORUS RAAT TUS BS HED, 


LY VIP DEE IO BAAN DR 


AEA HET SICKES HK MIMITHEA 


BR, WIKI DU TIAULET. 


BSI HH its, MAM TORN EL, RIK 
{TUE T. 


BASEARE, BASE, te Um, 
MERRY CATTAUL, BARK 
REL ET. 


= RLVORMAEK BRL fe DR Et & 
LIC VeRELET. 


Sie 7 AF Li RR, (OF HT VICE UP 
a ih tt 710 0 He tH ffity PUA LET. 


(ih s: Hou TIVASERE, ch, PAE S it E 
LUNSmEPhl TORKAET. 


PAN RRA hb BHC ORR 
&RELET. 


Meh eRLET. 


WATV» FICALD THBRICROLIGRESRUC ESL 
1) BRAS 
ERS ¢ REAL, (ERR MOBMCMIs, BMH 
2) HEAZ 
MS CHA TA, MPT AIWIO HK 
3) (# ARF 
SBA, ORE, RGBE, ARR, BOKSRE 
4) (tS , MHA 
Ags, eH, CHAM, att, BHR 
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INF FY» KF IC/Hybrid ICs — REBEEICOUT 
fy 24 Gea (< DT /Quality Assurance 
A-LONA FV y KICK FHROMBIO-I LVR © HARRRBTIO TF L/ Quality Assurance Test Program 


A, miami et frak  CWET. 


@N17Uy FIC RALHIA- 


ISA. 124d (4 
HOF 
(SATA TRA 
EAR FI 

ity FF Tea 

im FEBS A tet lt 
x OF 

(SA 124d (FRA 
(si BB ) 

a 

4 EN 


) — FOB 


ERR B 


ae HATE RAVE RA ER 


aor JA A BERR TT AE BNIRIS 


Yin SBRE | 51587) > O.5kgf(5N) JIS C7022 A-11 
LBS (ReFRS : 101s Aik I 
(5 5Ree S ) 


We TSR | See: O.25kgf JIS C7022 A-11 
BBR (2.5N) €MA% 90° HITS ELE AKI 
(HITARS) 11 ERMAZIEWM 2G 


PeepAeR | wEPSEA © 10~55Hz JIS C7022 A-10 
SiRie : 1.5mm Set AN 
fe 5|BSR ¢ imin, X—Y—Z H 
AlAs 2h st Ch 


JIIyvyIA: 2tw~AYr | JIS C7022A-2 
YFOHEWPWVIA—IWIRR 
ItSA7E > H638A Mic 4 
BE: 230-5°C 
a RSfal : Sct1s 
lt A i ATE ISA ZED HOSA Mit aE JIS C7022 A-1 
BBR BRE 260+5°C. Rt A 
BI ASU KATBF 
#@RASiA : 10-b1s 


mk + 1 7 Jb| Tstg min~#i~Tstg max JIS C7022 A-4 
BBR 30min 5min 30min, 25 + 4 7 JL 
Sumtkte |Ta: Tstg max JIS C7022 B-3 
BASS RFA: 1000h 


(RiRRTF =| Ta: Tstg min JIS C7022 B-4 
BBR RSF: 1000h 


AMEE | Ta : 602°C, RH : 90+5% JIS C7022 B-5 
RPA: 1000h E+ B 


mm@/\ 7? AlTa: 602°C, RH : 90+5% JIS C7022 B-5 
BAB ARE OREA CBE SH) ENA ft B 
RFA: 1000h 


id A 7E ft Ut 
a BR 
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IN-y 7 —P {tk / Package 


Ny FTE, REMCRE 


a Rx 


Y 
5 es ev — BRO ABAN-Z 
| | | DINE, ty KOS HERE 
W's frown TN) ke RRC BERTAE. 
| OLAS HABA lc HIG 
4 ° 
oe P| 2.54 1.8 | B7Max. | S8Max. | ee et ALR IC 6, R 
5 DUT CEBU LEW ET. 
4 0.5+0.1 | 0.440.1 
¥ wa] 1.40.2 | 1.10.2 | 
F ee 
= ANP OES 1 OSBAEILIC 
ae oa 15Min. 14Min. 9 1/0 MORAN HS BJ 
. 5 j AE 
| ° 
T 5 87Max. | 48Max. | CRBC KW ty hOF 
5 yRKAR-AEAMOGR 
4 Cas Ts 
~ | 
HK @DIP DRE MOHBHE, 
a 15Min. | 18Min. | ALAC, RGA 
»1] ‘ , AE. 
_ 80Max. 45Max. KU PA-LACHLSBINY 
“a SIMS CKELA, 
z 
P. W1 (4 DIP 3 fa 
y 
| 7 eBW TY U-Z2\34R. SB 
: & ( ( RR EID CF SBAO 
KI 180Max. | 140Max. | S78 ~ 7 /dkie, 
i 7 — SAR IC RRBACA ETS 
| 
3 (1) U— RIBAK, HEU — KODOTH. (2) ERLUORM RL AABRRIC ID U ET. 
® I j a 
EZRA) & HALBI/ Representative products 
ARO Ge re fil Se} es fil 
SHE HR | S%-2A es = SS AS 
KPO » 7 eles a J(KYVF7 7 3aL Bw 
PEI ER, LP a> Hieles F574 yVA( INSITE 
O A # & | #5Me—sH10ER ee ee 
MEX 1 > AR pa 
Pr7VIVE—H RIB 
Ie 9 VV RBHIL-yb VTR # # | 4-71478#83RoR 
JAyeE-ANT FU y KIC AT AVUGI Ya vile 
FI4 RAL eae Fy KIC Hi-Fi PNR Aalel#a, Hi-Fi € 7 4 FAleR 
CCD ko 7 /\B%K DUvy 7 (al eB, Ny FP? > TAs 
+ — PALER, 7OV UEP AS 
me Re HW BH | 7120 HS FE LED FA al ee 
Dv’ e&a- 4 | MRA FV FIC 
Iv ta—-S#-K Ex BS | SREB, IP I> eee 


PBX €7 LEH 
BizRI-Fy7axtyk 


BfAILAY D/JIANLVIN—-B 
7442, SRK 


SY > mills, 
TV 41-FeK 
At yFLIVEAL-B 
A aes ll ERS 

eouyRNT Fy FICS 


4 DIN— 2 iL 
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BP3002/BP3003/BP3004/BP3005 


BP3002/BP3003 
BP3004/BP3005 


BP3002/BP3003/BP3004/BP3005 |¢ & 24 # FA Ic BASE L 
ARE Toy hCS, BRR ORABRE (FTP, UL 
BH, AE-FRYbKI-J) EWRML, WU Key b, 7 
HH, F-HK-FECHMTSE CBRE SKLET. 


ices 

1) BadtROBARAEt TN CARL TLS, 

2) HMBEBA Ty FIC £4), DTMF, PULSE (10pps/20 
pps) Ot)Hab alge. 


3) RAI7THOFAKFUN—-Y 84 7 ILDIBRE & AL 
ThYD, 

4) VL AOSS, SH, MMSE t HB CPST 
AE. 


5) sah V1 71S ECM/E B/S 4+ Sy 7ANKIC, id 
AE-NEB/FIF SY IANICT, FF-WUMES 
[BAF Sy TARICE NE HISD BBE. 

6) AAI AIA (cB Rw 5 vie KB Be Fa i BR EC OS 
(BP3002/BP3004), AH, AA Fialttic Bell HAetc 
th (BP3003/BP3005). 


© Ae 
Bath RU waa ieee 


SHA.1= 
Telephone Unit 


y fh 


BP3002/BP3003/BP3004/BP3005 are functional units 
developed for telephonesets. With basic functions of 
telephoneset (dialer, ringer, speech network) built in, 
you can complete a telephoneset only by adding a 
handset, buzzer, keyboard,etc. 


@ Features 


1) Each unit incorporates all fundamental functions of a 
_telephoneset. | 

2) You can select DTMF and PULSE (10 pps/20 pps) 
using an external switch. 

3) The units contain the last number redialling function 
for a maximum of 17 digits. 

4) You can change the sound volume, quality and ring- 
ing start-up voltage for the ringer, using an external 
means. 

5) The speech microphone is operable in ECM/ 
piezoelectric/dynamic systems, while the speaker 
and buzzer being operable in piezoelectric/dyna- 
mic systems. 

6) BP3002/BP3004 conform to the technical standard 
for telecommunication terminal devices in Japan. 
BP3003/BP3005 satisfy the Bell standard in the U. 


S. A. and Canada. 


@ Applications 


Telephonesets and telephone related equipment and 
devices 
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BP3002/BP3003/BP3004/BP3005 


@ ARet+:kR Dimensions (Unit : mm) 


BP3002/BP3003 
N 
¥ 
NO 
eee 5 
xX Yao % 
2 4a S le 
| gh _ N S 
& 8 lo 
S i 8 |s 
yn © : 
a 
o 
4.0+1.0 14.0Max. 
0.25+0.05 
56.3 
BP3004/BP3005 
rN) 


ELxXPpGe 


GO+08E 


cO'eE 


0.25 + 0.05 
48.25 
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- BP3002/BP3003/ B P3004/BP3005 


@ BAA Htt Electrical Characteristics (Ta=25°C) 


“+ BP3002 
Parameter 
71 8E 
TeWinesea 
Bap rer 


3C AIA 


REEL IL 


REAL NIL 


REAL WIL 


Conditions 
1L=20mA 
l_=20mA 
lL=30mA, 1kHz 


PEEL NIL 


PAeEL AIL 


PeEL NIL 


DTMF 7K WL NIL 


DTMF xR LIL 


DTMF #2 


DTMF £% 


XE VRS Tt 


4K 
1/47 bik 


IL=70mA, 1kHz 


L1, Lo=6000, Loss=7dB 
MIC A7=300Hz, —40dBm 


L1, Lo=600Q0, Loss=3dB 
MIC AW}=1kHz, —40dBm 


Ly, Lo=600Q, Loss=0dB 
MIC A 7J=3.4kHz, —40dBm 


SP=200Q, Loss=7dB 
LINE A 7)=300Hz, —14dBm 


SP= 200, Loss=3dB 
LINE AW=1kHz, —14dBm 


SP= 2000, Loss=0dB 
LINE A7?=3.4kHz, —14dBm 


+—K- hk RH 


FEAR A REL 


+ —AT BSA 


Fe Tt 


HAIVILAL— bk 


HAIVILAL— Fk 


Ly, Lo=600Q, Loss=0dB 
697Hz 


Li, Lea=600Q, Loss=0dB 
1477Hz 


Ly, Lo=600Q, Loss=7dB 
{BF 


Ly}, La=6000Q, Loss=7dB 


fe) 
Vpop=2.5V 
Ry ~ Rs, C1 ~ Catia 


Ry ~ Rs, Cy ~ Cain 


AEVU-T7" PRS 


DTMF 4 Rafal 


aR — KSB 
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7pin, 5pin KE 
7pin, 11pin #£#6 
ON-HOOK 8 fel 


BP3002/BP3003/BP3004/BP3005 


* BP3003 


Parameter Symbol Min. | Typ. | Max. | Unit | Conditions 


IE ATRIAL DCR 200 | 260 — lL=20mA 
40 AIT ACR-1 500 700 lL=30mA, IkHz 
3S ARE ACR-2 | 420 | 600 IL=70mA, 1kHz 
ae : _ _ Ly, La=600Q, Loss=7dB 
aaa TX Poe eee MIC A=300Hz, —40dBm 
iyo cs _ L1, Lo=6002, Loss=3dB 
eee TXL2 a a MIC AW=1kHz, —40dBm 
EET AS _ = L7, Lo=600Q, Loss=0dB 
iis Txt a Alea MIC AN=3.4kHz, —40dBm 
een F SP=2000, Loss=7dB 
A= pony panies 
sah ly NIL RX aa LINE A=300Hz, —14dBm 
== : = = SP= 2000, Loss=3dB 
Sadi le NL RxL2 ce ad LINE AN=1kHz, —14dBm 
7 | ED : 
2 SP= 200, Loss=0dB 
4S : = — : 
sah bb NIL RXL3 si lata LINE A=3.4kHz, —14dBm 
fk . L1, Lo=600Q, |, =20mA 
NN 
DTMF itil Sb 697Hz 
i : L1, Lo=6002, I, =20mA 
N 
DTMF 3X IL Hee 
eect L1, Lo=6000, Loss=7dB 
DTMF #38 (BE 
DIMF ## ee Loss=7dB 
fe} 
XEVR SH Vpp=2.5V 
¥—R-KFILATZ bE Ry~Rs, C1~ Cant 
+—f-KAS | Ri~Rs5, C1 ~Caiat 
EGR AR 
+ —-AH Si 
Fut 7tt 


HAINILAL—b 7pin, 5pin Hee 
7pin, 11pin #e#E 


ON-HOOK BS fal 


WWA/VILAL— Fk 
AEVYUTY PHF EB 
DTMF 4 7) AS fei 
AR — ABSA 
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BP3002/BP3003/BP3004/BP3005 


AR — ARS FB 
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- BP3004 | 
Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions — 
4 mF - | 500 | 630 1 000 lL =30mA, IkHz 
OFC ef ye Q lL=70mA, 1kHz 
wie 3 Li, Loa=6000, Loss=7dB 
as : Ly, Lo=6000Q, Loss=3dB 
wes “ Ly, Lao=6000, Loss=0dB 
wad b NIL Bese dBm | MIC AN=3.4kHz, —40dBm 
2 : SP=55nF, Loss=7dB 
42 % ‘asses pees fae ’ 
zs . SP=55nF, Loss=3dB 
4 © ‘anus , 
Zan le NIL dBm LINE A=1kHz, —14dBm 
2 ; SP=55nF, Loss=0dB 
R4E . ’ 
seat be NIL RXL3 dBm | LINE AN=3.4kHz, —14dBm 
Ly, Lo=6000, Loss=0dB 
DTMF xR IL Opi dBm 697H2 
DTMF HILAL Opn dBm eae eee 
Z es 
DTMF Ex eee 9% Ly, La=6000, Loss=7dB 
{KBE 
DTMF Dore % Lt, Lo=6000, Loss=7dB 
fe) 
AEURSS I IMR 0.1 — Vpp=2.5V 
F-R-KFIL AT BRE Rik = 4 kQ Ri~Rs, C1 ~C3tait 
+—fK-FRES Cik — 30 pF Ry~Rs, C1 ~Caiiant 
SER ALKA Fosc 3.58 — MHz 
+ — AT ASTal Tp = ms 
FATE Br 66 % 
WAINILAL— Fb Pri — 18.6 pps 7pin, 5pin EK 
HALAL bk Pro = 9.3 = | pps 7pin, 11pin f2KE 
XAEVU TN 7 RSI = TOHP 16 = i ms ON-HOOK fs fai 
DTMF 48a fal Tear — 75 — ms 


BP3002/BP3003/BP3004/BP3005 


> BP38005 
Parameter Symbol | Min. | Typ. | Max. | Unit | Conditions 
S54. EE Vi 40 | 52 | 60 | v 1 =20mA 
T=byie eae) | DCR 200 260 300 Q 1 =20mA 
30 ACI ACR-1 500 630 | 1000; Q IL =300mA, IkHz 
30 AE | ACR-2 | 420 [ 550 850 Q lL=70mA, 1kHz 
Re Lee le Te hanna coe i Be cE, A ne RT ar 
wie A Ly, Loa=6000, Loss=7dB 
ead bb NIL Txt fet | 47 | —1.7 ) dBm | mic AN=300Hz, —40dBm 
oe é = =: Li, La=6002, Loss=3dB 
KEEL ANIL TxL2 5.7 | 27} 08. 1 ABW) ee ne dnd 
oe F Ly, Loa=6009, Loss=0dB 
= 4 — — res 
vasa LS IL | TXL3 7 a 35 | dBm | ic AN=3.4kHz, —40dBm 
; | 
7 : SP=55nF, Loss=7dB 
MAE ily =16: 3; —10. 
wan) Ryx14 16.5 13.5 10.5 | dBm LINE A=300Hz, —14dBm 
sara ae aaa i ; + 
SP=55nF, Loss=3dB 
Staab NL | RXL2 Me oe Oe ead: LINE A=1kHz, —14dBm 
es g SP=55nF, Loss=0dB 
an bl“ anal oe 9, =O, 
penne | RXL3 Ie ee. | Se COM! NE po akhz.—14dem 
. : L1, L2=600Q 
aN — a oes 
DTMF 3A L AIL Op. 7.5 6.0 2.6 | dBm 697Hz, |, =20mA 
a ; L1, Lo=60002 
%~ = —= ==. 
DTMF x4 AIL OpbH 5.5 3.5 06 | dBm 1477Hz, || =20mA 
: L3, La=6000, Loss=7dB 
DTMF £3 y, 
£ 7 | tea 
DIME £X 0, ab Lo=6000, Loss=7dB 
et 
AEVKSTH uA Vop=2.5V 
eR KALA MER kQ | Ri~Rs, C1~ Colt F 
+—K-FRS pF Ry~Rs, C1~ Cain fF 
SEtR AR MHz | 
+ — AT Rafal ms 
Tet 7tk % 
MAIULAL— bk pps 7pin, 5pin jet 
MAIULAL—h pps 7pin, 11 pin #28 
AEUTDY PRSTEl ms ON-HOOK 64 fal 
DTMF WARS fal ms 
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9LP 


SH tiyArC-—HA—(8O) 
SPr2 


54 VSIA AR 


80 
Tri == 12000 


FILTER EBAE-A— VU A-AAE—AIC 
poles (40nF ) 022,F |8A2t—A ER 
YJ SPr1 ey t ABS 
0 
OC Od * ° 
ECM SAF Ly7RE—A—(1500~2500) 
Cr1 20.002 uF Mon 1{ | = 
IAF || [x TY FHF RyVAC—A—(B8N) 
Rr1:4k~10kQO/c| |S 
% x ax A x 
2kQ(BP 3002) < TkKOLLE 
5.6kQ(BP3003) ° 
09 pF | Be RE—A—IL 
ON Dy BQAK—A—-* 
1 (4) 2X1 X2X3) 
3 ms is | EAT SBS 
L1 ane 6? fe 

OFF Ringer 

b HOOK CD Circuit 

L2 ay |b 
& 


Control 
ircult 


t 
Porrra  SWd 1 
010. PB 
ee _}NON-SHORT type 


* : User application 


C00Edd “ZO0EdE - 
sajdwexy uonesjddy /igk( @ 


-S00eda/ro0eda/e00eda/zo0eda 


LLV 


FAP S YD RE — j= (80) 


PAF LGD ACH—H= PEERY PAL SS 


(1509 ~ 2509) 
__ SPn1 
0 


DIYSAAMtER 


FILTER 


> 
0.005 uFliFoOc od a Bae ee 
50k ~ 500kA u 7 ¢ 
Rr4*Cr2 N 
ae) (15) 
% 
Rr1:4k ~ 10kQ-~ = 


2kQ (BP3004) 
5.6kQ (BP3005) 


09 uF 


(1500 ~ 2502) 


—— . : ( MCn, 


[ero 


ON HOOK/OFF HOOK STATUS 


ON DBRS 4 VIVES 
net Ly 


2 of 7*#—A—F 
VRUYAR 
KYd 1 


AP BTR 


! 
129 10 see ee 
Ny DP y FSB Dd, ey 4 pps pps 1 NON-SHORT type 
rae 4 
Ed, * 
15~3V 


GO0EdE “VO0EdE - 


G00EdE/r00Eds/E00Eda/Z00Eda 


BP3002/BP3003/BP3004/BP3005 


@ HAE IL RF 
i A BP3002 8P3003 BP3005 
gobo 2 MAS vin : 2 FMS ak 
YVO TAR? ania s, FR? A se- : HR? 
Xt HS FS FEE precarerenre Bell #2 precerereera Bell At 
54. 8E V_(iL=20mA) 4.8V 5.2V 4.8V 5.2V 
ad PR HHA DCR1 (1, =20mA) 240Q 260Q 2400 260 
DTMF3KHHL AIL Op. —9 9dBm —4.5dBm —9 9dBm —6.0dBm 
6 (Ly, Lo=600Q 697Hz) (Loss=0dB) (1, =20mA) (Loss=0dB) (IL=20mA) 
DTMFikHL AIL Opy —8.0dBm —2.5dBm —8.0dBm —3.5dBm 
(Ly, Lo=600Q 1477Hz) (Loss=0dB) (IL =20mA) (Loss=0dB) (1, =20mA) 
% 
DTMF #2 Dpto 5 4 ; ‘ 
(Ly, Le=6009, Loss=7dBm SB) 4%MAX 6%MAX 4% MAX 6% MAX 
BF4IVINVATL TIE Br 66% 63% 66% 63% 
Saab NIL (LINE A 7) =300Hz, 
—14dBm) 
Rnet (Loss=7dB) —31.5dBm (SP=200Q) | —13.5dBm (SP=55nF) 
Ss 
- Rnt2 (Loss=3dB) —290dBm (SP=200Q) —9.7dBm (SP=55nF) 
a Rutz. (Loss=0dB) —28.0dBm (SP=2000) | —9.2dBm (SP=55nF) 
“| RSE Z EH BIF SZ yTAE-A(150N~2500) | FBAE— DH (S55nF) (Abt Bad Ht AN 
(AMtSBeattaic kW BQAL-AM | (CHEW FTF TS yYIFIRE—-—H*®Y BQ 
2 BI AE ) ZAE—A WHEAT AE) 
ikaw LY NIL(Ly, Lo=6002 ) 
Tutt (Loss=7dB, MICA A = , ao 
=300Hz, —40dBm) 29.5dBm | 4.7dBm 
S Tnta(b 3dB, MIC AW 
Nt2\ LOSS= ; — = 
He. Ande) il 21.5dBm 2.7dBm 
5 Tntg(Loss=0dB, MICA 7) ” _ 
4 as 40an) 22. 5dBm | 6.5dBm 
Rea 17 ECM(V=2V, Z=2. 2kQLIF) HEBEVI7, lt, FIHFS 9 IVA 
| (W4tBBda thle & +) ECM) 
BASF 1-4pin fall QF > 4 eH LTE | 3-4pin CH FHM T SVMs, 
2d 4S, 1-4pin falc > FLU eR LTE 
BGS, 
50kQ, ~500kQ 0.005 uF Lk 
0.002 uF LAF MitAa—T7yv Mika — Ty 
Vlsst—-TFv 
4 
ee, ) bw J i¢ 
B= a 
D= D& 
Vy 
~ 
_ | Bee 2-3pin felicia & tT SPM, | 2pin HEBI— Aci & ER L 
A 2pin CHS IY —fCHM eee L | CHETS. 
CEETGS, 
De De né 
1kQ 
bhk Rit 
AIP WMESHAO | pig 17pin= “LD +44 PIL AAI 
I> h}O—JLBRE 17pin=4—-TFL—-A1 PIL DAIBE 
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BP3008 
BP3009 


BP3008/BP3009 lt, FAX OQ teKiSas ¢ OHGE ER 
LBA Li. Y fk tT. 


© HR 

1) wate < REULTS, LPRMWAD 4 hd 
TF ORGY ABE (220 Q at 20mA). 

2) AL IAIyvIRAAP IN, RBA DB) RE 

3) SyFRAIPMW, WayvVa, KF-RROU AIP 
IL DABBE D & D 

4) +-BRBSEKAMT VHS. 

5) BROBRARRAES TS TAMU TUS, 

6) BAB Aa tc Bh (5 tas RAB SS FS aa BRE (TS 
(BP3008), KH, AF Amc Bell Blo 
(BP3009), 


@ Ax 
JTryI7I ARBRE RU BRS 


BP3008/BP3009 


FAX SiS ig 12— yb 
Telephone Sets for FAX 


BP3008/BP3009 are telephone units developed for 
connecting to terminal devices e.g.FAX. 


@ Features 


1) DC resistance is set so low as connectable to a LP 
detecting photo coupler(220 Q at 20 mA). 

2) You can use ON HOOK DIAL and hold control. 

3) This unit provides the functions of mix dial,flash, 
pause and redial. 

4) There is an output terminal for checking key sound. 

5) All fundamental functions of a telephoneset are built 
in. 

6) BP3008 conforms to the technical standard for tele- 
communication terminal devices,while BP3009 com- 
plying with the Bell standard for the U.S.A.and 
Canada. 


@ Applications 


Telephone sets and related devices for Fax. 
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BP3008/BP3009 — 


© 513++5 EL / Dimensions (Unit : mm) 


36.5 +0.5 


GO+G8P 


K’>-NO. 


“xPWO'9 | OL+GE 


a 
~ 


- 
ith 


3 


| 


I ¢ 
 \ 
0 0 a 
45ue 7 Us 
0.5+0.1 
14+02 
X13=33 


2.54+0.2 


i 
Say ae a 


Z 
i 


480 


BP3008/BP3009 


@ SAAN Electrical Characteristics (Ta = 25°C) 


¢ BP3008 
Parameter Symbol Min. | Typ. Max. Conditions 
icc SR Fe SLL ee _ 
wen or | 190 | 220 | 240 | = 20mA oe 
BEELALD Ti — 16.3) — 13.3} — 10.3} dBm |Ly, Lo=600Q, Loss=7dB, MICA 7=300Hz, —40dBm 
SAL Tae 178 145/— 115] Bm [Ly Ly = 000.0, Loss = 908, MIC.AT = tkHe, — aod 
PO te ee ee ee ee ee 
ica NL hac 0g ce Aer ae icc 
ac a Oe eS Sh Baten Lees NE 
Gs en eee | Pac 15.2; — 12.2) dBm |SP= 55nF, Loss = 0dB, LINE AWJ= 3.4kHz, — 14dBm 
ODTMF AHL NIL | Op. | ae 10.2); ~72) —42 | dBm |Li,l2=600Q, Loss=7dB, 697Hz ; 
DTMF HHL AIL OpH | 785 | —55 | +25 | dBm |li,l2=600Q, Loss=7dB, 1477Hz 7 
. DTMF ££ f Dott | = I 8.0 eee % 7 Lt, Lo = 600Q, Loss = 7dB, cid 
_DTMF #% | Dpt2_ = | 4.0 — | % {li,L2= 6002, Loss = 7dB, Sit 
Fut Ate _ Br | 66.2 | 666 | 67.0 % 
HHA NILA Lb — h Pri | 19.63 | 19.73 | 19.83 | pps | 14pin ~ 13pin 2% 
HALAL — Fb PH2 981 | 980 | 9.91 pps |14pin open 
oR ZRSPS Te | 350 | 360 | 362 | 5s 
777 ahi | TEL 604 608 612 ms 
k—-> HRS Tur | 70.5 | 709 | 71.3 ms |UST VIL 
U > WAS SbAta Sit Vsj ae 21.5 ae Vj Ly, Lo AC ENN 
UL AHBALAIL Vite. t= 27.0 = Vp-p |L1, Le 75Vims 16Hz 
* BP3009 
Parameter Symbol Min. Typ. Max. Conditions 
i: cal ~ BE {Me | 3.9 4.4 | 4.8 IL = 20mA 
| AE DCR | 180 i. 220 240 IL = 20mA 
Bad LN IL ee es ee 16.3) ~ 13.3} — 10.3} dBm |Ly, ly= 6000, Loss = 7dB, MIC A7J= 300Hz, — 40dBm 
KEEL NIL | TxL2 | 717.5 | — 145 | —115 L1, Lo = 600 2, Loss = 3dB, MIC A= 1kHz, — 40dBm 
SRERL NIL TXL3 — 26.7 | — 23.7 | — 20.7 L, Lo = 600 Q, Loss = 0dB, MIC AF}= 3.4kHz, — 40dBm 
BEELAYL ; ds —144; —114 SP = 55nF, Loss = 7dB, LINE A= 300Hz, — 14dBm 
SadlN IL — 13.8 é 108 SP = 55nF, Loss = 3dB, LINE A= 1kHz, — 14dBm 
Sak NIL — 15.2} —122 SP = 55nF, Loss = 0dB, LINE AWJ= 3.4kHz, — 14dBm 
DTMF i&WL- IL — 45 linescaes Ly, Lo = 6000, IL = 20mA, 697Hz 
DTMF ix LAW +05 Ly, Lo = 600Q, IL = 20mA, 1477Hz 
_DTMF £ Dpt1 — 8.0 ce Ly, Lo = 6002, Loss = 7dB, {KR 
DTMF #3 Dpt2 ed 40 _ = % |Ly,lo2=6000, Loss=/7dB, Skt SC 
Ft IE | Br | 597 | 600 | 03% 
MHA NLAL— bk Pri | 1963 | 1973 | 1 983 | pps | 14pin ~ 13pin #EKE 
HWA/WLAL— bk Puyo i 9.81 ; 9.86 | 9.91 pps | 14pin open 
aR — ABS | Tp | 3.58 | 360 | 362 s 
Io y ahah [Tee E 604 608 afl 612 ms 
K—> Hi ASfal TME | _705 ia 709 | 71.3 ms | UA PILAR 
) > DiBaiRea sit Vs | ee 21.5 oe Vf} Ly, Lo AC ENAn 
YUAKALNIL Vac — 27.0 ae Vp-p | li, Le 75Vims 16Hz 
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- BP3008/BP3009 


ser eREHAA 
1) U> AREA (1, 2pin) 
HH (1kQ~56kQ) AL FL + (0.68 F ~ 1.2 F/250V 
JvR-7) BWR AI-T7 EIAUT Bpin (4pin) (cee 
ToD, WyI Av F wL CMB( ce LET. apin tt 
Apin (3pin) (THRU TK ESO 


(2) Li, Lod#t (3, 4pin) 

BH, IvyIAC vy F OBL CSM ie LET. 

Amy KABBIC ISB VL ARIND 7D, 2ZVOY—UM 
WHF A TWIEF. 

SVARAMILO EON Y KADECIA TIL (500uH 
~5mH), AY FY tt (500pF ~ 5000pF/500V) C7 4 IL 2% 
RL, Diy KIDL RIGERTS CMRP SOVIET. 


(3) HERD y 7 hie (5, 7Zpin) 

Spin & 7pin HRT SY, 7Zpin * “WH LVILICT Nida 
xy hABOKDYL VASA vy F PALL, GBRPOS 
DWET, 


(4) GND sat (6pin) 
AE-FAyvKI-F, ZFLPIOGND Mat CF. 


(5) A-F4 TIL K-LY HAM (8pin) 
CMOSHAIKk£S4A-F 14 TIE -—VU WADE CT. DP 
PEICAMA-AHICMULTHANLET. 


(6) 24 PILANMF (9~ 12, 15 ~ 18pin) 

ROW-1 ~ 42°9~ 12pin, COL-1 ~ 4 15 ~ 18pin (2 &) 
Ed, BEY hA—AR—-— KFANPBBEC, 3X4 (20f7) HR 
A—R-F, AX ADE—-HK— KO HRECE ET. F-AN 


PRM ELS KOIKE —D ROW ANEM—OCOLANE 


< 7 das TZ 
Ya-h GSR, B—-D ROW RU COL AD TiRRFIC WL” 


NII LEF >. ¥—- OMB LISS T. b-LE 
—KC@YVUIWVK-VfES et RECHLUBS IS COL-4 & 
RR < [AI—M ROW Mid, COL O¥+—eARRICHH RIT STE 
(CEWARECEW EST, HOAMOX—CHPR LEAS 
ESD CF 

(GE) PERE, SL AIRASRIC ROW, COLE FD 5 75 
Y RICE pFOIL FS 4 EIERT S CMRP HET, 


(7) AEVY-Ny DP y THF (13pin) 
25VLLEDBECMMPFSZCEIEW, VFTPWAE 
Y-Ny TP yYTPCEEF. MBit t PAT owas, 
PORBAILFAD 44 A KEEL TSM EAU, 


(8) MODE IN SF (14pin) — 

CMOS AHIZ KS DP/DTMF €— KWMAHFTCT. 

“L” LANIL@ DIME £— KF, “H” LU NIL 20pps E— Fk, 
“OPEN” C 10pps E- FEW ES, HF CBRAOH 
SY Fils MQW ES, AABICY 1 AEREDERD 
IEFAIC GND € OFAC 1000pF HAD TUETF,. 


(9) J\> Ry bak (19, 20pin) 

HIF iyvIvVY—-NX (200 QE) CBHI THA 
BAECS, Bahl NIL & BS SIGS (Lt 19pin (CHM ee 
fi L CHAE LTC ES, 


(10) J\> Ry hikshtt (21, 22pin) 

HB V1 VEER ICH Oo TUETOC, ECM HASH 
HER 21, 22pin (c OO1WFRROILY FL + (DC 
Dy KR) & 10k OREO (74> eB) cei 
LOK EAU, EK, ECEMABReE Bat SHS ld 
21pin & Gpin (GND) Ofalé 22pin & 23pin (BIAS) M 
AIC 1k QHREOMMEHEML TK ES. BTFS V7 
Vf OER SIU TU eBICANTC ES 


(11) ECM t2FA/\ 4 7 Asa (23pin) 
V4ITIC ECM €(#RSNSGS ld, 22pin & MOFAllc 1k 
QE OPRMEERULUTKC ES 


(12) RSL fev (24, 25pin) 

VULHOMERIRBE et RET Stat CT. 24pin & 
25pin Ofallc 18kKQULEDRRMeEANTC ES. AmBble 
18kQDERPA DTS, COPMEMINCAS TEC 
GWE, JAMMED | S< GOoCHBBRPEDUET, 


(13) > HE BPARET (26nin) 


vw pe 


UL AOBHEMBR ST SRTCT. 27pin COMICBHR 


(470kQLE) RIS ALY FLY (470pF LAF) HR LT 
CK SV, AABIC 220kKQDHM & 1500pF DAY FLY 
PAD WET, 


(14) UH GND SRF (27pin) 
+ RO GND vat CTF o- 


(15) UL AMAF (28pin) | 
EBAC-ACBERITICEET. SBtHBTSC 
S(T (SBC EANSTELEHLY RECT. 
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BP3008/BP3009 


@ LFA 7 Application Example 


0.94 /250V 10kQ 


O 
je ee ae (ee 
2) @7) ) t 
L2 orF{ 9 re p yy 
ep o— A ) 


1.8kQ ~ RINGER . 
aris 


START LEVEL’ C 
: SPEECH —< DYNAMIC 
NETWORK MIC. 
AUDIBLE a 
TONE 
1, 1000 a iq DYNAMIC 
[Ll “eer SP. 
C) iy 


2000 104/16 


nm 


Do DDD 


DIALER 


20PPS 0 
10PPS 0 on Sa 
PB | 


oe 
sf 
D ZB 
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- BP3303/BP3304 


BP3303/BP3304 


BP3303/BP3304 (4, SHEA VIL, AL IV IAT PI, 
AOF 4 HRBBAECHOBSRAIH—y bkCF. 

We Key bh, FH-, ¥-K-FEEAMTSEV CS 
ante So LET. 


© HE 

1) ARM eR<RELTH), LPRMAZAhA 
TF 5 DEKE DIREC FAX SA ORISA AES 

2) 1647 20MM T PILE EU 324 DU ST PID 
AYRE. 

3) VITAL RHR LCHSY, AL IVIFIP HN, 20 
FT 4 tt SRBIRAED & SO . 

4) MISH Cl, 44 PIVIAMARH DI A OTRED 

5) Sy7RAAPI, WIyvya, F-AR Dv¥*X VF 
HERE. 

6) XAT 1 DERY CES. 
BP3303-7 / BP3304-7 
WROKDR, "FU-LAY-TRy 

7) BABA (CB aS MARRS I 
(BP3304), KE, AF SMU AC Bell HICH 
(BP3303). 


@ Ae | 
FAX Haat, TV Sid, Ree SHeS 


S Rae BAA» bk 


Multifunction Telephone Sets 


BP3303 and BP3304 are telephone units with abbrevi- 
ated dialing, onhook dialing and holding with melody. 
You can complete a telephoneset only by adding hand- 
set, buzzer, keyboard, etc. 


@ Features 


1) DC resistance is set so low as the Lp detection 
photocoupler is connectable. The units are applic- 
able to FAX, etc. . 

2) The abbreviated dialing of 16 digits and 20 stations 
and the redialling of 32 digits are operable. 

3) A microcomputer is mounted to provide onhook di- 
aling and melody holding function. 

4) Incoming detection Cl and dial outgoing detection 
DI are operable. 

5) Other operable functions include mix dialing, flash, 
pose and hooking functions. 

6) You can select a melody amung the following: 
BP3303-7/BP3304-7 
“Home on the range” and “Green Sleeves” 

7) BP3004 conforms to technical standard for telecom- 
munication terminal devices, while BP3003 com- 
plying with the Bell standard for the U.S.A. and 
Canada. | 


@ Applications 


Telephonesets for Fax, TV telephonesets, answering/ 
recording telehonesets, etc. 
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BP3303/BP3304 


@ 465k E/ Dimensions (Unit:mm) 


73.0+0.9 
48.47 46454443424 14039383 736353433323 13029 28 27 26 25 | 
@/0)8/0/8)0)8)8)8/8)0)8)8)8 @)0;8)0,0,0)8 
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BP3303/BP3304 


@ BAH / Electrical Characteristics (Ta=25C) 
* BP3303 


Parameter Symbol Unit Conditions 


51> SE Vi 4.4 


Emin 190 220 240 
Li, La=6000, Loss=3dB 


KEEL AIL Tx saa Fe Oe 
| MIC AW=1kHz, —50dBm 


DCR 
uta : Li, La=6000, Loss=0dB 
anal“ ==26: == 23. —20. 
mn z SP=55nF, Loss=7dB 
Saal“ —17.4| —14. ; 


lL =20mA, OFF-HOOK 
IL=20mA, OFF-HOOK 


Z 
© 
a) 


Ly, Lo=6000, Loss=7dB 
MIC A 7)=300Hz, —50dBm 


REAL NIL TxL2 —17.5 | —14.5 


BZEL AIL | RxL2 —16.8 | —13.8 


San lb NIL Rxi3 ==15.2 
es 
—= 1,5 


SP=55nF, Loss=0dB 
LINE A =3.4kHz, —14dBm 


SP=55nF, Loss=3dBm 
MIC A=1kHz, —50dBm 


—108 SP=55nF, Loss=3dB 
LINE AJJ=1kHz, —14dBm 


u 
N 
NO 


AIL NIL 


Z 
a 
on) 
Q. 
8) 
3 


ST 
Op. 


‘a . Ly, Lo=600Q, IL=20mA 
Ea ee _ : 
in F a Ly, Lo=6000, lL=20mA 
DTMF 3XtH LAL OpH 5.5 2.5 dBm | 14772, SW4=PB 
= = 6pin, 11pin fa] DC ENAN 
I a 
J > HASSE VsI 16.5 | 19.5 | 22.5 8pin, 11pin 40nF sue 
ULABHAL AIL VRo 155 | 220 | 285 | Vpp | SPiN. T1pin fal 24v Flan 


8pin, 11pin 40nF Ris 


HA/VILAL— hb SW4= DP, SW5=10P 


* 17pin 3.0V EAN, ON-HOOK, x 
| te ES ’ 
49904 7K ea | 590 | 600 | 610 | % | swa=oP 


MAILAL—h Pao | = | 206] - SW4=DP, SW5=20P 
SETH 500 | 700 | 1000] @ ai OFF-HOOK, 


SL Acro 420 | 600 —I=70mA, OFF-HOOK, f=1kHz 
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BP3303/BP3304 


> BP3304 


Parameter 


34-8E 
(et HEE 


REEL WIL 


ean LY NIL 


RRL NIL 


RABEL ANIL 


RABEL ANIL 


REL NIL 


ABEL WIL 


DTMF xk LIL 


DTMF x WIL 


) > Ales SE 


YUAWALNIL 


XE VARS Hi 


FET EL 
A47-FTLI7E 
HAIILAL— bh 
HALAL — hb 


SCA 
SC AEA 


+ 


yp. Unit 


< 
~ 


DCR 


| 44 | 48 


—11.4 


n” 
— 
| 
nN 
o> 
© 


Op. = 2 | 735 

SSEEIEs 
VsI 195 | 225 | Vv 
VRO 


U 


SX 


700 | 1 000 


Q 


Conditions 
iL=20mA, OFF-HOOK 
iL =20mA, OFF-HOOK 


L;, Lea=6000, Loss=7dB 
MIC A7=300Hz, —50dBm 


L;, Lga=600Q0, Loss=3dB 
MIC A7)=1kHz, —50dBm 


L1, Lo=6000, Loss=0dB 


MIC A7)=3.4kHz, —50dBm 


SP=55nF, Loss=7dB 
LINE A7=300Hz, —14dBm 


SP=55nF, Loss=3dB 
LINE A 7)=1kHz,’—14dBm 


SP=55nF, Loss=0dB 
LINE A#=3.4kHz, —14dBm 


SP=55nF, Loss=3dBm 
MIC A7)=1kHz, —50dBm 


L1, La=6000, Loss=7dB 
697Hz, SW4=PB 


L1, Lp=6000, Loss=7dB 
1477Hz, SW4=PB 


6pin, 11pin fA] DC Ean 
Spin, 11pin 40nF Rie 


6pin, 11pin Fl 24V ENAN 
8pin, 11pin 40nF i 


17pin 3.0V Fan 
ON-HOOK, & € U (RGR 


SW4=DP 
SW4=DP, SW5=10P 
SW4=DP, SW5=20P 


iL=300mA, OFF-HOOK, 
f=1kHz 


IL=70mA, OFF-HOOK, f=1kHz 
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BP3303/BP3304 


@ im tae AB 

(1) L4, Lo t#F (1, 2pin) 

Bilt, IvyI AF vyF SAL CSE CERLET. 
FVABAMILOLO Ey KADHIECI TIL (500nH 
~5mH), I’FuU +t (500pF~5000pF /500V) C74 
WREBML, Dov hFIy RIGERT SMR SWE 
$, Diy KANBBICM SE VLARMOK MH, 360V 04 
— YIIRKEF PAD TIETF. 


(2)0 > Alleeetitat (3, 4pin) 
HM 1kKA~3kKQ), AY FL (068 yF~1.2uF 
/250V > #-F) BAY KI-7 €xB UT Ipin (cH 
GISM, IyvIJAC vyF eA CBIR LET. 
Spin It 2pin (ce L TK ESO), 


(3) > HIBMAARMF (5, 6pin) 

LED 4#M@#TS CLICKY, VX AMARC BAL CT 
SITRRPCEEF, DaAhars kee Nise 
PCAETF, 
REOBESIYa-kKULUCC KAW, FA, Vrt—-F 
4A—F (5~10V) HATS CECH), MHS 
FEZ EITSCEPRIRECT. 


(4)RSL tt (7pin) 
YUAOSFERIRBE HET Set CT. Mpin ¢ fal 
Io 4kKO~10KO OPM tH L TR SU), DEORWE 
X(t OPEN CI#AAU TK ESL, 


()U - AWA (8, 11pin) 
FBAZAC-HAtBHEKITFCEED. GEtHBTSe 
S(CIS BIN CHMeANS CCIE BAEC T. 


(6) - ARRAS (9,10pin) 
SMtltHiie BAST EM SWRRBEBZLAC EMCEE 
$. FRAMED NS < GSCRBBICCV ET, 


(7)GND wef (12, 48pin) 
RE-FRYKI-F, IPF, VI AYO GND HF 
CF. 12pin, 48pin (SAB CHS NTWES, 


(8)7y TAL yF Raf (13, 14pin) 

ADD yTRX-—THED AL vy F eIERMLET, Aty 
hKABBC KIL VABAL yF EMIMNCE 5 TUSED, 
(RBRCAL TD y THRICE 7 T } GRRE ER SE 
Fo 
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(9)V Sa (1 5pin) 

BRS MMH Liat CT. ARO Rm ene calc, F7 
PIINVA RST POREREW MAEM LTOIETS 
Ko TINIVART PIVIRHA SHAT Drie St, BAREIS 
SEHZEOBELWET. | 
COMERS SABRIC EWR yy hFYTULIO 
ACR, DCR (dF EWPFROW EF, KIL AREARL 
ERB SRINTI-T UPS RICmeCT. 


IDXEYUNY DP y THF (16, 17pin) 
25VILEDBEeEMMTSCCIEYW, hee 1 PIX 
EYNYDIPYTSPCEETF. 16pin(FAOBS lt, aR 
(IL=20~120mA) Gilt, FLA vVIBDANY IP YT 
LEFT, MyHA FOMS ld 17pin EFIBUTCK ES, 


(MRBAT y Fi (18pin) 

100ms LILETF FY FE (12pin) (CHHEtIS RABIES SY), 
PERRET SICISHE 100ms WEF D> FICBELETF, fR 
SBA IS Dy TIKHRICABSNTRILL TUDE, AY 
7 vy TARR C HRB ISREATAE CT. Dy IAT yF Cie 
MIC FS CEL EWN A IAAL HA TI y 7 CRB RC 
SET, 

(12) Haig vm (19, 22pin) 

AOF4—-—1C (24h) OBA F Site C, 22pin (cote 
KT SPA-TPrIiF SD CHEPWMURDV ET. 


WAY IyIFIP IWAN SF (20, 21pin) 

ALY Dy 7, 2pin € 100ms LEFF F (12pin) tc 
SET ORBERBP Dy F eNAIDIy TAKE BY, / 
VReyhEMVEVFICSI PUL TP CHET. wad 
4% 21pin & 100msLi tk YOY F (iZpin) icHBeFTle 
CEN RBBB Uy han, ALD y TIRRICRY E 
x: 

#7, HE 20pin & 100msLILEFFY EF (12pin) (Ic 
EFOTEM EL DCHAL ID y THREIRW ET, 
ALIyVIRAPWaRlcld, AO 1 —-ldRHSHECA, 


(14) HOOK SIG va (23pin) 

AV IYIRZAPI, RBRICP IF 14 FH fssSP HN 
SHED, WBNTI-PUPRBE COES CHT SC 
SI URSA CRED, 

Hy BEE lt GARB EB CUSED 2V~5V GC, HIS 
elt O.1mMA LLB CUBR LT <M ESL, 


BP3303/BP3304 


WxOF 4 -fasSnnAeyt (24pin) 

100kQ VR EH) TC APIBRA (10~50kQ) * Bille 
LT 24, 12pin ICHMT SC EI EW INE FEY FOX 
OF 4 -HDLNILERBETSECEMPCAET. HBAE 
DIBS lk 100~150kQ GF 24, 12pin KHRL TK ESL), 
GeBXH XO 7 -—-LNIVSBIC-ECT. 


(WA 4 PILA DMF (25~32, 35~39pin) 
COL-1~8 »* 25~32pin, ROW-1~5 *#* 35~39pin IC & +) 
Ed. 3X4 (20f7) H#Y-—HR-—F, 4X5, 8X5 O4-— 
AR- FD ERC EET. 
A—-ANPRMERSEMICSH—D ROWAN EH-D 
COLAHtVYa-htTSM, BH-—D ROW SLU COL 
AA & ARC “SL? DL AULIC LEF. 
+ — ORR LISAMICT, K-YE-FEYYT 
WhK-V ES e KE ASHKEVGS IE ROW-1~ROW-S & 
COL-1~COL-39VY KUTANCM—M ROW ££ Id, 
COL E CHRO —THETSCEIHLWIARECBWE 
ie 
BHARMOY—CHRLEBSAISBMCT. 
GE) PBR, DU ATRAMER(C ROW, COL (FA m 
57> VORB pFOILY FU +— CERT So CMRM HS 
WET. 


(17) 20pps/10pps Hie (33pin) 
FIPNINWVAL—bhYY BAF C WL” UNIVE 
10pps, “H” LUNIJLS 20pps EBV ET. 


(18) MODE IN 3 (34pin) 

“Ll? LNIVE K-YLE-F, “WH” LNIVGINILZE- KF 
cK&eWEDT, KEL, T#¥-FAADLEBSI “H" LUN 
IWEHK-LE-KICHW ET, 


(N47 PIV a—hWAMF (40pin) 
A-FLIVIGHA CHI PIVESIRMH, PITF47 
LOfESPHACHET, 

FAX $OMASEC, FHI PI SRIRWS TT RBHESe 
LCHACEETF, 
RKASFTHECHAT SRS, APAPUZ-YarlB 
ree BAR UL TK ES, 


Q0/\> Key bh aavat (41, 42pin) 
EBL Y-IMEAOMS IS, DY -NO PEA HET 


4tpin io 2kKOREO Sit AO Kin ti bb OK ES 
We FTF S yYILY—WN (2000 HE) SBIR K ITZ 


PREC HT, BIL NILE PIPE UBS It 41 pin (CHE 
& iE L CHAR UT KC EAU, 


21) ECM #24 ARN 41 7 Ave (43pin) 
VITZIC ECM €{#HA A nSwals, 45pin EMAC 1kQ 
HE OR & ett LT < EAU, 


Q2)/\> Rtey bikeavt (44, 45pin) 

EBV 1 7A Go TUKTOTC, ECM HARSH 
BERS 44, 45pin (2 O01 uFREOILY FL + (DCL 
y BFA) © 10kKQRE OR (74> dE) © 1B REL T 
CEA, HK, ECMBReE BST SIGS lS 44pin & 
48pin (GND) Ofal& 45pin & 43pin (BIAS) MfAIIc 1k 
ORE OMAR LUTK ESO FIFSYVIVIT 
(# FAAS (A BRIS STUY se BSWCANT<K ES, 


Q3)t 4 Kh-> ae Ava (46, 47pin) 
MeiItyva-—hUCHABLTK ES. BN (NGL: 
Ry hKT-T7) &RWET SIBSlS 47pin € OPEN ICL, 
46pin & 15pin (Vi wat) OMICHP CIS FLU CA 
WCHK BN @ik&R LEC EAU), 

HAE NTS BNERMCSEE Cloac  THFETF, 


15pin 0.018 46pin 


4.3k 


FE) 1. BT PIUAY—/Ny Fld, REEORAICb EU ETOS 
ON Hit (I> 27 bi) D1kKOWUAD SED SAA NS 
CeeHBUL LET, ¥-/Ny FRBIS 30pF IAD EO 
@{PAAL TC EAU, 

2, Ff PWOX—-APAME lt 40ms LEV 1 IE OA DASA 
(4 100ms LIE C1#AA UTC ESO, 

3. URRRTARAKAEIC T HOLD Mit ON—HOOK DIAL APA 
LEFTEXEUNY TIP y TOBY 5 S00pA BRE OS KK 
Pity hARICRNET, CDEH, BHORRRAYS 
LC RY TSECEPHW ETO CEBULTE SL, 

4. SI PAIAN MAF (25~39pin) (© 200mMVp-pLlkE DY 4 
APBETSCREETSENPHVW ET, ST AMSET 
SBNNHSBAlS, AY FU4Y 470pF (25~32pin, 35~ 
39pin), 1 OOOpF~0.1 uF (33, 34pin) & GND sat ¢ OFA 
(HERES NOC CEHBELET. 
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DOR SW 2s 
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20 STATION 
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10k 
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o> ae Rae 
0 Re 
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[+ 0 [#8] # [os] oo|i4hi9) 
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\ 
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ojdwiexy uonesiddy / GH @ 


posed /e0eeda 


BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 


BP5005/BP50M05/BP50M12 


BP51L05/BP51L12 


BP5005/ BP50M05/ BP50M12/BP51L05/BP51L12 (4, 
PWM Axic kd S DC-DC AVY N-B21=ybhCTF, 

I> KA—IBEB, Af vFLTRT, BRR, I 
BENTeARL, ANDRAS FLV OAnSM—T 
SEW CHELET, ANSEMBAPEA<, SEEMOXK 
KWAK TUBRPORTILLEBE*SESO-ANSRC 
LC mill CF 5 


BP5005/BP50M05/BP50M12/BP51L05 and BP51L12 
are DC-DC converter units of PWM system. 

Each unit is operable only by adding an input-output 
smoothing capacitor, as all other devices, e.g. control 
circuit, switching element, rectifier element and coil 
are built in. 

The units are most suitable for local swiching regula- 
tors for generating stabilized voltages from fluctuating 
main power supply, thanks to their wide range of input 
voltage. 


ek 

1) AWSEBAP BL, 

2) RBWMED AL. 

3) BBRRBERK, HOIL KO —-JEBROMT Ox 
mS AAE (BP5005/BP50M05/BP50M12). 

4) MRRP RE CHS. 

5) SIP 9pin D/| WHS CHS, 


@ Aix 
FAX, PPC, /YY A>, J-FOSOO-AISER 


DC-DC Jv/\-—-A1=yFk 
DC-DC Converter Units 


@ N0E+tsk EY Dimensions (Unit : mm) 


BP5005 

BPSOM05 
BPS0M12 
BP51L05 29:5.) 12:6 


BP51L12_ | 29.5 | 12.6 


@ Features 


1) Wide range of input voltage 

2) High conversion efficiency 

3) You can connect externally an overcurrent protec- 
tion circuit and an output control circuit 
(BP5005/BP50M05/BP50M12). 

4) No heat dissipation plate is required. 

5) As small and light as SIP 9 pins. 


@ Applications 


Local switching requlators for FAX, PPC,personal com- 
puters, wordprocessors, etc 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 


@ BAAR / Electrical Characteristics - 
- BP5005 (Unless otherwise noted, Vi=15V, lo=0.5A,Ta=25°C) 


Parameter Symbol pa eae Conditions 


ANSE 
Hy SBE 
9) 
BEDE ANSE 1 
BE Ep ADE 2 
res et te 
HE EPH BH 2 
WU y DP BE 
ENE 
AA y FL TRH 


Vi=15V~30V 


=8V~15V 


lo=0.5A~1A 


‘1o=0.1A~0.5A 


7 


* BP50M05 (Unless otherwise noted, Vj=15V, Io=0.25A,Ta=25'C) 


Parameter Symbol pe es Conditions 


ANSE 
7) BE V 

et Te A 

HH SEROMA DBE 1 mv | Vi=15V~30V 

HP BERHH APSE 2 Vi=8V~15V a 
Hy BEE DE 0 | mv | to lo=0.25A~0.5A 


Hy ELE DAH BH 2 Sencar lo=0.05A~0.25A 


HA y DDS 
BH AMR 
Af vFU7 RRA 


Parameter Conditions 


AN BE 


HAs 

tH) Bit 

HABE SST AN BE 1 V\=20V~30V 

HABE SIAN SE 2 Vi=15V~20V 

HH SE ETH Bt 1 lo=0.25A~0.5A 

Hi BE Pet Sit 2 lo=0.05A~0.25A 
WAY y PSE = 


CES SVE 
AT yF VT ARE 


3E OINIVAMS T BNSEGV, 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 


- BP51L05 (Unless otherwise noted, Vj=15V, |lo=50mA,Ta=25°C) 


Parameter Symbol Conditions 
Vi 8 = 20 V 


AN BE 
WBE “Vo 26a aaa | age : 

HH 7) SB lo “ie: fs 5 0.1 A 7 

HDSEROHM A NEE 1 AVot1 aa 3 30 mV Vi=15V~20V 

WBE EEA NSE 2 AVo2 “ex i dee iP eo mV Vi=8V~15V 

DBE RE HN Bit aa “Vea =e 3 ca 30 ave lo=50mMA~100mA 
HABER | Aver | — | 0 | 30 | mv | to=10ma~soma | 

HAY y TNE | UY = | 13. | 40 mVp.pi 7 1 

ENTAME . ae 30 ie 50 = % 7 - 5 

At y FL IRB - < 


* BP51L12 (Unless otherwise noted, Vi=15V, lo=50mA,Ta= 25°C) 


Parameter Symbol Min. Typ. Conditions 


ANSE Vv 8 So Eps Vy 

HH SE Vo —128| —12 |—-11.2] v 

HH 2S it | lo 0.01 | — 0.1 A 

BE BH ADEE AVor = 20 | 80 | mv | vj=8v~2ov 

HD BEE HD St oe feo 


HA y PIB ; UY — MVp-P 
BSH RAMs n " 40 


HE INIVAM SAT AUBSE RV, 


© 70» 7ARVAEARA 
BP5005/BP50M05/BP50M12 


CONTROLLER 


INPUT 
OQ OUTPUT 


+ 
“+ 1 000 uF 
0 O GND 
GND 


Fig. SMALL FL + TWSSYU-X (fee LE) 
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-BP5005/BP50M05/BP50M12 


BP5S1L05/BP51L12 
BP51L05/BP51L12 
PWM 
CONTROLLER 
INPUT © O OUTPUT 
a, 1 000 uF 
GNDO O GND 


BRAY FUY+ (TWSSYU-X% (ewe LE) 


@ MB/HAIY kO—-J/ eR 


BP5005/BP50M05 
/BP50M12 


jE: Spin & GND ICHRMITSHAKELT, KILYAREESMUSOMES, 
C-E PIRFAIRE GED Spin (RSL, TN 4~10 FHRREOREP KH 


(CHELESF. KE Spin PSLIC GND CHMAHLEULTSH, HyIc 
ABOAT ey REI ELVUBSFOWMNREP RET IO CIRM E 
$ ({SFAE DIEM (4) BAR). 


Fig.3 
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BP5005/BP50M05/BP50M12 
BP51L05/BP951L12 


@ ALOE 

(1) ARBEOLAKCHs CHNBRtBAT SLES 
WES, FALIAF1-TFA-JIORBANC CHAK KS 
ar 

(2) AA MFO pin(CMbH>sBROVWEV PART Toc, 
RRERY BM LIV TU y FIC OBRPHABLOA 
—IN—Ya-hPKES CGERRCGHETF,. CNnS5ltrA 
HEROUWL') PAMRES CICK CTRESO CHER 
RAE CHO ERBU TC EAU, ANSRULVI OBR BC 
LT, RABMRlCwW LTS 10mMs Lt, A-/N-Ya-bk 
IoxP > Tid 100ms LESH. RAB Mls 2A (AGFA) Le 
FBICHMA TS SLY, 

(3) HOBRMIOMTSRREAREARMLTEA. Al 
TFROBTNONHASHSldE a -AEEODFOFIAEE 
FAL T< FSU, 

(4) BP5005/BP50M05/BP50M12l< DU’ T 5, 6, 7 pin It 
MRA TURRE CALC KES). RE, WAT 
Y-SKO-IULGE CERT SHSls, FHORIERBLTS. 
FES. 1,5pinOABABt REICHRLETF. 


e ZAM hs Y Electrical Characteristic Curves 
- BP5005 


OUTPUT CURRENT : |, (A) 


AMBIENT TEMPERATURE : Ta (°C) 


Fig6 F4btr1-7A-7 


Fig.4 


ee ae 
rapscos [ana | Toad 
apeoMos | 47k | TO3k0_ 


(A) 


Fig.5 


5 pin Y—ABSAld Typ.8B0y A, Max.1mA CF. S5pin (cB 
meEtMt oes, TricktVRPBRMBIETSLEMWHA 
BSHEbDBItLETOCESBMUET, EX, SBA 
ftMSNKMBI ST AREBELETONG, ALF ve 
fet Lie), ACRE SIR HED LEW LOWE DICEBRAU 
¥F, ARKL-BBlt pF QFICMA TK EAU 


4V,, (mV) 
DRRREP ERRE OGRE 
VELL 


AVo. (mV) 


Fig8 HAIBERHR-HAS Rist 
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BP5005/BP50M05/BP50M12 
BP51L05/BP51L12 | 


* BPSOM05 


“—- Ss 
<9 = 
3 > 
= | 
- 
Zz 
ud 
x 
5 
ro Vin (V) 
aoe ‘ 
> Fig.10 HABSERH-ANSEBH 
5 
° 
> 
= 
AMBIENT TEMPERATURE : Ta (°C) > 
XN 
Fig9 Favtr1-7n-TF 
lo (mA) 
Fig.11 WABERS-HH Stet 
* BP50M12 
= z ae eae 
= ° Ree 
oO = im —e 
= s ae i 
- an 
cc Re ee oad 
5 20 30 
© 
DS Vin (V) 
Be 
2 Fig.13 HABESH-ANBSERY 
) 25 50 75 100. 
AMBIENT TEMPERATURE : Ta (°C) 
Fig12 F4b¢IF4L>9H-7F ‘3 
| > 
NX 


lo (A) 


Fig.14 HASESHH-HH ww 
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BP5005/BP50M05/BP50M12 


BP51L05/BP51L12 
* BP51L05 +70 
% (aan Sea ae 
' . Sans ae 
2 3% iad DAE 
< 80 ee: eee = Sa ae 
E > _iol _| a ae ae 
bs ee are aes ee 
= _39L__| ae ae ee 
5 60 ay ee, ee aaa Re 
in a at a ae 
cc ag eet (aie eee 
3 70 aes elie Ee 
t 40 0 10 20 30 40 
im 
= 
~ 
oO 
20 
0) 25 50 75 100 
AMBIENT TEMPERATURE : Ta (°C) > 
> 
iS 
Fig.15 F1bIF4vG7n-T7 > 
NX 
lo (mA) 
Fig.17 HANBESS-HA Smt 
- BP51L12 


~ a 

ra § a 

E > 

fears QQ 

ea 

= 

2 

WJ 

oc 

a 

5 

oO 

~ 

md Vw (V) 

| ed 

=) 

O 

AMBIENT TEMPERATURE: Ta (°C ) 
Fig.18 F4abtr1-FTA-TF 

Ss 
EE 
> 
A) 


ly (mA) 


Fig.20 447) SE Bah- HH Batt 
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BP5401 


BP5401 ° Hi DC/DC AY \—#Any kh 


| 3 Output DC/DC Converter Unit 
(BASE) 


@ 4AV327t34 Ri / Dimensions (Unit : mm) 
BP5401 |, PWM Arstic t SIEM 1 7M DC/DC A 
VIN-2EF 
SRRMOWACAL, APSEBAP RAH, SERH 28 
NKEGEBERY 5S, SRRMOWNBECESL OR 


| 
Wi CT. | 
AWBAAL FU Y, ATI, NT-hKSLVASEERN 
ML, MIT BEREORS IA“ y KAT TCHSED, | ® 
ty hORAEHRIO GM, HAL, O-AA KEARNS 
to 


@ tik 
1) 3H (+5V/1A, +12V/1A, —12V/0.1A) ; 
2) MPG REREOREIAy hat a 


3) HHSEBED AL 

4) 1A fer RHE 

5) HAIL KA — IT 
6) PWM al@Axt 

7) )HBICHS 


© Az 


FAX, NY I>, T-TO, AV ieee C 
BRE 


mane Roum 


BP5401 


@ 24 Electrical Characteristics (Unless otherwise noted, Vj=20V, Ilo=rated load) 


[Ati] HRB | Vow | 49 | 5 | 5A 
se 


Unit Conditions 


ie) 
o 


V 


HU yy PIBE VrA 


[BH] tis) Se 12.2 
HAY» TBE | ve | — | 30 — miVee 


w 

2 
= | 
< 
5 
x 


[CHA] HABE Voc —12 


147) SB ht loc — P| —0.1 
pee ss 


RATA % | 3 ih Ssateieg 
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[2] ER EB a F< DUNT 


BEBE [2] BE FAIS DUT 


BM Pi RORR 


#29522 (10 DBAS) 
#4 
1 BALL 
BAO Be BtradsS 


fe a x — BIL m 
(=I B FOIFTL kg 
Az i 2 S 
ey iit PUNP A 
aA) Pim FWEY. K 
) &@& Ss = Jb mol 


36 3 Dit FD 


2 BB he 


BUOBM 


ae an? ie 


Bfiacs 


rad 


#3 SIHUCHAST SM 


= BAL BE Braces 


4} min 
BS eal AF h 
A d 
re ; 
~¥ @ #& 4} 
Py 
{& 18 Wey hIb ae 
(=I s k LY t 


HANBReE 
- € D#B i Bi fir 
5 


$8.57 fiz 


S| Fi cHAT 3 Hf 


BWC ee SHER 


10'° I7+ E 
10"° ~n 8 P 
101 > 4 T 
10° ¥ G 
10° xX Fi M 
10° + a k 
10° ~N 7b h 
10 T vA) da 
10°! 7, d 
10°? 5 a C 
10° = J m 
10 ° VI70 U 

Ft J n 

E _ p 

7xrkA f 

Fig fk a 


i | RBA 0.1~1000 DSBMIKLA SLD (CRSA Se ALS. 
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RRM iTRio DUT 


apes 
A 
EA, WH 


LRI¥—, +E, ME 
$B, LH, HN, BN 
ae, 28 

ai, ue, 24, #7 
MERE, Fv INVALA 


(Ba 

(BAND) ALAFIA 
BER 

(VATBYR 

BILLY DARE 

SOR 

BG RE 

WUERAE 


ABIZV*X-HS, MRS 
a4 


BM tCBUO SIADMABR 
eh 


5 HAOLME 6 OMIM 


AI) 

ss Nace 
INZAAIV 
Ya—Jdb 
Dyk 
7—-AyY 
AIL b 
IPTkK 
A— Ls 


Y-AYA 


Jxr—IX 

TAP 

So) = 
BIVYIARBE FASE 
—-xXvY 

WIA 

NI VIL 

Ive 

Y—NILA 


BABS L< ISB IC ES 
AWA F 7z (SORA LIK K SHIA 
1Hz=1s ' 
1 N=1 kg°m/s? 
1 Pa=1 N/m? 
1J=1Nem 
1 W=+$1 J/s 
1 C=1 Ars 
1 V=1 J/C 
1F=1 C/V 
1Q=1VW/0A 
1S=1 07! 
1 Wb$1 Ves 
1 T=1 Wb/m? 
1 H=1 Wb/A 
t °C=(t+273.15)K 
1 Im=1 cd°sr 
1 Ix=1 Im/m? 
1Bq=1s ' 
1 Gy=1 J/kg 
1 Sv=1 J/kg 


Pa | bar kgf/cm? | atm mmH20 € % lt mmAq | mmHg & 7 (sd Torr 


1X10°° 
1 

9.806 65X10" 

1.013 25 

9.806 65X10 -° 

1.333 22X10 ° 


1 
1X10° 
9.806 65X10* 
1.013 25X10° 
9.806 65 
1.333 2210? 


110° 
9.806 65 10° 
9.806 65104 


@ tH - LRIY—- RE 


9.806 65 
9.806 65X10 * 


9.869 23X10 © 

9.869 23X10 ' 

9.678 41X10! 
1 

9.678 41X10 ° 

1.315 79X10 ° 


1.019 72X10 ° 

1.019 72 

1 

1.033 23 
1X10 “4 

1.359 51X10 ° 


1.019 72X10” 
1.019 72107! 


1X10? 


1.019 72X10 7.500 621073 


1.019 72104 7.500 62X10? 
1104 7.355 59X10? 
1.033 23104 7.600 00X10? 


1 7.355 59X10 7 


1.359 51X10 


1.019 72X1075 

1.019 72X10 
1X10? 

1 


J _kcal 


, 
3.600 00 10° 
9.806 65 

4.186 05 10° 


2.777 78X10” 


2.724 07X10 © 
1.162 79X10 ° 


1.019 72X10" 
1 3.670 98X 10° 


2.388 89X10 4 
8.600 00X 107 
2.342 70X10 ° 


4.268 58X10? 1 
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Rr Hlo DUT 


@ (£38 (38-7) Mit 


kW kcal/h 
1 1.019 7210? 1.359 62 8.600 00X 107 
9.806 65X10 ° 1 1.333 33107? 8.433 71 
7.355 00X10 ' 7.500 00X10 1 6.325 29X 107 
1.162 79X10 3 1.185 72X10 ' 1.580 95X10? 1 


M6)! RA Bi 


an | SIMS LOMALT 
2 HERMALO MALS | OT neon minens 


@ FH {6 


ae 1 th Pa 7% (&N/m? 


1E(1) ISO RENO *  BEMB AC dBA L aU, 
(2) StS RIED bar AU CUS DHORMSELUARICSUSAKRMELAU THES, 


fe ee ee ee ee 
pn wR EE Gal m/s? 1Gal=10° 2m/s? 
G m/s? 1G=9.806 65m/s? 
Fy 4 1c/s=1Hz 
Bere: Oo ® 1rpm=1min' 
/ | ai 
= a ae 
#2 2 seem 
ae ss |i I 
EE {4 28 tt A— 
{ay 1kgf=9.806 65N 
A 1kgf=9.806 65N 
1dyn=10 °N 
AOtE- xX 1kgf*m=9.806 65N°m 
iE kgf/cm? Pa# # ltbar‘? 1kgf/cm?=9.806 65X10*Pa 
=0.980 665bar 
at( TL 3€ Zu ) Pa 1at=9.806 65X10*Pa 
atm( UE) Pa 1tatm=1.013 25X10°Pa 
mH.O, mAq Pa 1mH,0O=9.806 65X10°Pa 
mmHg Pa ImmHg=133.322Pa 
Torr Pa 1Torr=133.322Pa 
IS Pax *#ltN/m? 1kgf/mm?=9.806 65X10°Pa 
=9.806 65X10°N/m? 
Pat &ItN/m? 1kgf/cm?=9.806 65 10*Pa 
=9.806 65X10*N/m? 
1kgf/m?=9.806 65Pa=9.806 65N/m? 


1kgf/cm?=9.806 65X10*N/m? 
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IRR irKlo DUT 


= 


{+ BB 

#5] = {a 
YY LE — & Sf 
P47» b & & 
#5 E 
Sp #i E 
a tb FF A EF 
im EE fal fa 
4 a 
Ea e 8 
tk # - KkAE B 
Lt- -f A EF = 
Ike T> rR AE — 
AMI AIV¥—-(LY2IE-) 
HABI 4V¥-(IY 2E-) 
_ 15 rl 3 
* i 8 tf 
KF im 
ik R 
Be R nay 3 


mM H He, Rk BR 
BELZ4-35- QRS 
RR Et AR g 


ve ee salen ashe 
Lzwxe--##s kgf-m 
Mr | 
: W 


on 7 S 


cal/(kgf*°C) 
cal/°K 
cal/(kgf*°K) 
Cal 
cal/kgf 
cal/h 
cal/(h>m?) 
cal/(h>m:"C) 
cal/(h=m?-°C) 


(3) "Ky OKEW KC Cy EAUYTHLE, 
(4) 45 Of, SIBMeHRAL TEU Mtr, 
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J/(kg*K) 
J/K 
J/(kg*K) 
J 
J/kg 
W 


W/(m>K)‘?? 
W/(m2-K) 


a F&F (e 


1kgf-m=9.806 65J 
lerg=10 “J 
ikgf-m/s=9.806 65W 
1PS=0.735 5kW 


1kgf*m/cm?=9.806 65 1075/m? 
1kgf*m/cm?=9.806 65% 104N/m? 
1P=0.1Pa°s 

1St=10 4m?/s 

1°K=1K 

1deg=1K 

1cal=4.186 05J 

1cal/°C=4.186 05J/K 
1cal/(kgf*°C)=4.186 05J/(kg*K) 
1cal/°"K=4.186 05J/K 
1cal/(kgf*°K)=4.186 05J3/(kg:K) 
1cal=4.186 05J 

1cal/kgf=4.186 05J/kg 
1kcal/h=1.162 79W 
1kcal/(h=>m?)=1.162 79W/m? 
1kcal/(h>m-°C)=1.162 79W/(m>-K) 
1kcal/(h>m?*°C)=1.162 79W/(m?-K) 
10e=10°/(4 7 )A/m 

1Mx=10° 8Wb 

1Gs=10 “T 

1Ci=3.7X10'°Bq 

1rad=10° *Gy 

1R=2.58X10 4*C/kg 
1rem=10 7Sv 


BAUS ZE 


Rr SKAB 

REKH/T108 RRBAKSHs-14-31 

TEL(03)3445-5321 FAX(03)3443-7453 

(Bat) 

Ate sen/T024 SB FRAL EH AWM2-11-23 IEE RFR ESE ILS 
TEL(0197)63-7501 FAX(0197)63-7500 

{aS /T980 SWAP La tS eT h4-5-22 Be 2 —EIL4BS 
TEL(022)232-0571 FAX(022)239-4662 

Biles eM/TIGS WSIRARUTHSRA-2 FA tape > 2— ELAS 
TEL(0249)39-1920 FAX(0249)39-1922 

(BBR) 

KP SREP / F312 Fete TA AAA 431-5 
TEL(0292)72-1141 FAX(0292)72-1822 

FBS SMM/T320 HNASRS HH R2-9-28 
TEL(0286)27-5051 FAX(0286)27-5030 

BGS An/ F370 BRR Ssh Aa 18-3 

TEL(0273)27-5931 FAX(0273)22-0496 

WE MM/ 277 FR AATANAAT 1-2-8 RE RES EILIORS 
TEL(0471)47-2851 FAX(0471)47-2860 

PRR SPA / 359 JSR PAR RRATQ-12-16 BRRE LORS 
TEL(0429)23-5155 FAX(0429)23-5392 

REA BS M/T3I6CO HERR ATHHIKG-195 REASRATEULOBS 
TEL(0485)26-1611 FAX(0485)26-1610 

Be dG SSAA / 175 RR ARH RS 1-30-13 HSU yp YSHAER EL ORS 
TEL(03)5998-0221 FAX(03)5998-0220 

PRR SSA /T 192 BRAVE heey5-13 
TEL(0426)26-8651 FAX(0426)26-8655 
=MESMH/T180 RRAAME HHA 2-2-2 VaRARRS 
TEL(0422)36-4888 FAX(0422)36-4880 

HRS REPT /T 221 FRASER APSS) BERR ATS-31-5 AZARAE LARS 
TEL(045)316-6681 FAX(045)316-6768 

WW SSHEPA/T 21S FHSS NS) WATTS ERIRAS-2-1 

DED DY 1 TY AIN-7(KSP)A208 

TEL(044)813-3050 FAX(044)813-3051 

SERRE SEM /T254 PRIMERS OR I-13 HEREC ILOBS 
TEL(0463)22-6721 FAX(0463)22-6768 

(fat) 

REF SEPT /T399-65 KREB MAHAL A |SEB477-1 
TEL(0263)86-1670 FAX(0263)86-0774 

LBS ¥m/T386 RES ELARRH2-18-16 Fo7eI1 hs 
TEL(0268)26-1011 FAX(0268)26-1010 

(RRB) . 

MRS SPT/ F420 ARTHRITIS W—7 17> - CIOS 
TEL(054)251-9455 FAX(054)251-9458 

SBSSPh/T411 AMR= Bh RAM 1-2-6 
TEL(0559)71-7271 FAX(0559)71-7277 

Ba SAR 

BARS SER/ T6115 Mab ARR Pa UABTO 1 

TEL(075)31 41-2121 FAX(075)315-0241 

(ACRE) 

ACRES SEM /T920 AllMGSiRwaBAATIG-1 F474 t+t—-Y aOR 
TEL(0762)61-3232 FAX(0762)61-8338 

KREBS M/ T9115 aH Rt ApR2-7-19 

TEL(0778)24-2906 FAX(0778)24-2908 

(Rie) 

AA SSM /T430 ARMA THNBRT7-6 AFNSET ABE LSB 
TEL(053)454-3217 FAX(053)456-9650 
ShBS¥M/T450 SMR SABHPHKARS-28-12 ABMABE ISS 
TEL(052)581-8521 FAX(052)561-2173 

PUR SEAT / 444 SAI ERAT 1 1-7 =F LE 4 BS 
TEL(0564)26-2581 FAX(0564)26-3740 

Panes SS SEA UA HA / 472 BR _b Sey 1155-1 
TEL(0566)82-6900 FAX(0566)82-6465 

(it) 

S=BSBSM/T514 =B RS HRNS-257 BOe+ ALY ELEM 
TEL(0592)23-0773 FAX(0592)23-0761 

ABR RS SEPA/T574 KORA AR TH ARHI-15-15 SKEJLORS 
TEL(0720)75-6011 FAX(0720)75-6015 

APRA P/T570 APRAEOR AR = b-7 574 MIDEILSRS 
TEL(06)994-0515 FAX(06)994-0518 

AiR SM / T5420 KRAPREBZAI-20-19 BIKELORS 
TEL(06)251-6251 FAX(06)251-6114 

P SM /T650 ABR MA HPRRB1-2-19 RCI 
TEL(078)392-8653 FAX(078)392-8624 

ERESM/T630 RRPABSH 126-1 BARE ILOBS 
TEL(0742)36-1261 FAX(0742)36-0391 

(FF Ei] - 2 El) 

BREXmM/T680 BWhewz2-151-1 

TEL(0857)23-2131 FAX(0857)23-2956 

BEREBRM/T724 REBAR ASHE FARE I5S-1 
TEL(0824)22-7471 FAX(0824)22-7452 

PORES SAR/T793 BARC eM A279 
TEL(0897)55-4651 FAX(0897)56-8121 

8B S2m/T770 @Bh\BEN3-26 ARAEREB LILO 
TEL(0886)23-9975 FAX(0886)23-9982 

(FUN) 

tal) 3 Pt/ F812 ta SReSERml-9-11 WEIL ORS 
TEL(092)474-3721 FAX(092)441-4586 


EXAR CORPORATION 

2222, Qume Drive, San Jose, CA 95131, U.S.A. 

P.O.Box 49007, San Jose, CA 95161-9007 

TEL:(408)434-6400 TWX:910-339-9233 FAX:(408)943-8245 

ROHM CORPORATION 

2150, Commerce Drive, San Jose, CA 95131, U.S.A. 

TEL:(408)433-2225 TWX:910-338-2116 FAX:(408)434-6444 

EXEL MICROELECTRONICS (DIVISION OF ROHM CORPORATION) 
2150, Commerce Drive, San Jose, CA 95131, U.S.A. 

TEL:(408)432-0500 TWX:910-338-2116 FAX:(408)434-6444 

ROHM ELECTRONICS (DIVISION OF ROHM CORPORATION) 
3034, Owen Drive, Jackson Business Park, Antioch, TN 37013, U.S.A. 
TEL.(615)641-2020 FAX:(615)641-2022 

XETEL CORPORATION 


8100, Cameron Road, Suite 150, Austin, TX 78753, U.S.A. 
TEL:(512)834-2266 FAX:(512)834-9250 
ROHM INDUSTRIA ELETRONICA LTDA. 


Rua Alessandro Volta, 111-Brooklin-SP, Brazil 
TEL:240-9211 TLX:1157806 FAX:241-3382 


ROHM AMAZONIA ELETRONICA LTDA. 
Estrada da Cidade Nova, 100-Manaus-AM, Brazil 
TEL:(092)651-2286 FAX:(092)651-2213 


ROHM ELECTRONICS GMBH 


Muhlenstrasse 70, 4052, Korschenbroich 1, Federal Republic of Germany 
TEL:(02161)61010 TLX:852-330 FAX:(02161:)642102 


ROHM ELECTRONICS (U.K.) LIMITED 
15, Peverel Drive Granby, Milton Keynes, MK1 1NN, United Kingdom 
TEL:(0908)271-311 TLX:826-049 FAX:(0908)270-380 


ROHM KOREA CORPORATION 


371-11, Karibong-Dong, Guro-ku, Seoul, Korea 
TEL:855-7101~6 TLX:23205 FAX:864-9343 


ROHM -WAKO (MALAYSIA) SDN. BHD. 


Lot 58, Jalan 26/6, Hicom Industrial Estate, 
40000 Shah Alam, Selangor, Darul Ehsan, Malaysia 
TEL:(03)5111313 FAX:(03)5111118 


ROHM -WAKO (KELANTAN) SDN. BHD. 


Lot 1320, Kaw Perindustrian, Pengalan Chepa IL, Padang Tembak, 
16100 Kota Bharu, Kelantan, Malaysia 
TEL:(09)735500 FAX:(09)735540 


ROHM APOLLO ELECTRONICS (THAILAND) CO., LTD. 


102, Navanakorn Industrial Estate, Moo 20, Tambo! Klong-Nung, 
Amphur Klong-Luang, Patumthani 12120, Thailand 
TEL:(02)529-0777~82 FAX:(02)529-0775~6 

ROHM ELECTRONICS PHILIPPINES, INC. 


People's Technology Complex, Carmona, Cavite, Philippines 
TEL:(90)201-4187 FAX:(90)201-4190 


ROHM ELECTRONICS (H.K.) CO., LTD. 


Room 125-6, Tower 1, Silvercord, 30, Canton Road, Tsimshatsui, 
Kowloon, Hong Kong 


TEL:3756262 TLX:37503 FAX:3758971 


ROHM ELECTRONICS CO., (SINGAPORE) PTE. LTD. 
140, Paya Lebar Road, #06-10/11, A-Z Building, Singapore, 1440 


TEL:745-9326 TLX:26648 FAX:747-0463 
ROHM ELECTRONICS INTERNATIONAL PTE. LTD. 


750E, Chai Chee Road, #08-01/02, Chai Chee Industria! Park, Singapore, 1646 
TEL:444-3488 TLX:20666 FAX:444-4988 


ROHM ELECTRONICS TAIWAN CO.,, LTD. 


10F-3, Ever Spring Building, 147, Sec 2, Chien-Kuo North Road, Taipei, Taiwan, R.O.C. 
TEL:(02)500-6956 FAX:(02)503-2869 


Excellence in Electronics 


0-Ghnait 


#4Ht/F 61S SRB 


A - — 
2 HRS BS ; 
o¥+k ee | way") < 

A i : 


AY OC 7No3469 92.08 ROHMC10,000SE 


